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GASOLINE FUEL 

The Honorable Commissioner 
of Patents and Trademarks 
Washington, D. C. 20231 

Sir: 

INFORMA TION DISCLOSURE STATEMENT NO. S 

In addition to the references submitted with IDS No. 4, 
enclosed herewith, Applicants further desire to make the Examiner 
aware of the following: 



Section A 

Applicants and their attorney recently became apprised of 
more materials of character similar to those submitted in IDS No. 
3, Section F, Attachment I. Specifically, the materials discovered 
were gasoline survey data in internal corporate memoranda of 
applicants' assignee, Union Oil Company of California, dba Unocal. 
A review of the materials for gasolines of RVP < 7.5 psi was made, 
and the pages containing such data (and not already in Attachment 
I of IDS No. 3) accompany this document as Attachment J (four 
pages). For the convenience of the Examiner, the RVPs < 7.5 psi on 
Attachment J are circled in red. 



Section B 
Refinery Data — Automotive Fuels 

Applicants and their attorney also recently became 
apprised of internal corporate documents containing data pertaining 
to gasoline produced from its Los Angeles refinery between 1972 and 



1983. A review of these documents for references to gasoline 
blends of RVP < 7.5 psi was made, and the pages containing such 
data accompany this document as Attachment K (seven pages) . Again, 
for the convenience of the Examiner, the RVPs < 7.5 psi on 
Attachment K are circled in red. 

In addition, internal corporate documents containing data 
pertaining to gasoline produced from its San Francisco refinery 
between 1968 and 1978 were recently discovered. A review of these 
documents for disclosures of gasoline blends of RVP < 7.5 psi was 
made, and the data for each blend of RVP < 7.5 psi is shown in 
Attachment L (twenty-one pages) . Again, for the convenience of the 
Examiner, the RVPs < 7.5 psi on Attachment L are circled in red. 

(It is specifically noted that applicant makes no 
acknowledgement or admission that all data on any attachment 
herewith submitted are necessarily accurate. For example, it would 
seem beyond doubt that the reported RVPs of 5.7 and 2.6 psi, 
respectively, on pages K-3 and K-4 of Attachment K are in error, 
such values for commercial gasolines being, at a minimum, highly, 
highly suspect.) 

Section C 
Refinery Data — Aviation Fuels 

Among the internal corporate documents recently reviewed 
included tables of properties of aviation gasolines produced in the 
Los Angeles refinery of applicants' assignee. Attachments H and N 
(each four pages) are representative of the data pertaining to 
these aviation fuels, with Attachment M being for 80-87 Octane 
Aviation fuel and Attachment N for 100-130 Octane Aviation fuel. 

The Examiner has in IDS No. 3 previously been made aware 
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that aviation gasolines have some features similar to the fuels 
employed in the invention, e.g., RVP & T50. (See IDS No. 3, 
Overview, page 5 and Section A, page 17.) Attachments M and N also 
show the low RVP and T50 values for aviation gasolines, as well as 
low T90s. Thus, in a sense, the fuels employed in applicants' 
claimed process have some features (RVP, T50, & T90) more similar 
to aviation fuels than typical automotive fuels. 

Nevertheless, insofar as applicants are aware, the fuels 
required in applicants' claims are novel and non-obvious over 
aviation fuels. And certainly, the use of applicants' fuels, no 
matter how close they may be to prior art aviation fuels — indeed, 
even if fully anticipated by prior art aviation fuels — for 
combustion in an automotive engine to minimize auto exhaust 
emissions is both highly novel and non-obvious over the prior art. 

Although the RVP and/or distillation characteristics of 
aviation fuels are, as stated above, in some respects similar to 
the requirements of some of the fuels recited in the present 
claims, the reasons — the known reasons — aviation gasolines have 
their required RVP and distillation properties are unrelated to 
automotive operation. For example, the low RVP of aviation fuels 
(5.5 to 7.0 psi) is to control excessive vapor formation and 
prevent vapor lock which would otherwise occur at high altitudes — a 
problem singularly related to aircraft operation and unrelated to 
automobile operation. Thus, one of ordinary skill in the art, 
although knowing of the properties of aviation fuels, would have no 
reason to believe a benefit would pertain if those same properties 
were required in automotive gasoline, and certainly, there is 
nothing to suggest a benefit relating to auto emissions. 

In any event, while applicants' attorney desires to 
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ensure that the Examiner is aware of the similarity in some 
properties between the fuels required in the claims and aviation 
fuels, the paramount fact to remember is that aviation fuels are 
designed for aircraft, not automobiles. The differences in the 
fuels stem largely from the difference in engines and operational 
environments: high altitude vs. ground transport, air-cooled vs. 
water cooled engines, and the need (in the case of autos) for 
unleaded, oxygenated fuels for environmental reasons, with the 
usual aviation fuel being both leaded and un-oxygenated , the latter 
to prevent destruction of seals, gaskets, and the like in aviation 
equipment. More detail relating to aviation gasolines in general 
can be found in Exhibit O, taken from Chapter 5, "Aviation Fuels," 
of the Manual on Significance of Tests for Petroleum Products; 5th 
Edition . George V. Dryoff, ed., published in 1989 by the ASTM, pp. 
45-52; see most especially pages 49-51. 

In addition, aviation gasolines are so different from 
automotive fuels that even the octane ratings are determined by 
different test procedures, with there being no one-to-one 
correlation between the (R+M) / 2 octane determination for automotive 
fuels and that for aviation fuels. 

Thus, for the foregoing reasons, it is submitted that the 
data in Attachments M and N pertaining to aviation gasolines in no 
way, either by themselves or in proper combination (if possible) 
with any prior art of record, teach or suggest the invention 
presently claimed. 

Section D 

Attachment A of IDS No. 3 sets forth a computerized 
listing of all gasoline data found in the publications submitted 
with IDS No. 3, Section A, in which the RVP was less than 7.0 psi 



and the T50 was no greater than 215° F. Importantly, Attachment A 
also listed the locations in the publications where the gasoline 
data could be found. Thus, Attachment A made a useful reference 
tool for quickly evaluating a lot of published gasoline data, as 
well as quickly finding the location of any particular gasoline in 
a document discussed in IDS No. 3, Section A. 

This computerized data base has now been expanded, with 
the aim being to include the relevant properties of all unleaded 
gasoline compositions disclosed in all publications of record dated 
pre-1991 in which the RVP is no greater than 7.5 psi. In other 
words, whenever a pre-1991 publication (including those submitted 
herewith in IDS No. 4) set forth a table of gasoline properties 
with an RVP of 7.5 psi or less (regardless of T50 or any other 
property) , the relevant properties were entered on the computer 
data base. The entire data base (a total of 293 lines of data each 
identified by an OBS number) is included herewith as Attachment P, 
the data being sorted first by increasing RVP, then by decreasing 
T50, and then by decreasing T90. (Note: An extra, loose copy of 
Attachment P is also being provided for the convenience of the 
Examiner . ) 

It should be understood that the main reason applicants 
are providing Attachment P is to help the Examiner review and 
compare the gasoline data in the publications of record. Moreover, 
should the Examiner desire the data of Attachment P to be sorted 
differently, or to exclude certain data and then be sorted ( for 
example , by excluding all data having a T90 > 315° F. and then 
sorted by increasing or decreasing RVP, T50, or T90) , all she need 
do is call applicants' attorney at 714-577-1250, and if a sort can 
be done for what she desires, the information will then be FAXed to 
her. 
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(It should be noted that Attachment P contains some 
duplicate data. The reason for this is that two or more 
publications of record may have taught an identical fuel of 
RVP < 7.5 psi. With the exception of the duplicate data found in 
the many Burns patents of record (those fuels being reported in 
Attachment P but once) , Attachment P reports the fuels of identical 
properties as many times as found in different publications.) 

In addition, a number of miscellaneous points relative to 
Attachment P must be made: First, there is no admission by 
applicants that all data on Attachment P are necessarily prior art 
data. Nor is there any admission that every fuel on Attachment P 
is necessarily a gasoline fuel. And there is no admission that all 
the data are accurate. Some, of course, is inherently inaccurate, 
since the data in the original document are flawed or questionable. 
(For example, see OBS 291 on page P-12 of Attachment P, where the 
reported data for Fuel 8 in Table X of the publication 
"Reformulated Gasoline for Clean Air" by Boekhaus et al. would have 
a gasoline in which the sum of aromatics, paraffins, and olefins is 
substantially less than 100%.) Moreover, while every effort has 
been made to ensure accuracy in transposing data from the original 
publications to Attachment P, it stands to reason, with almost 300 
lines of data entry, that some information may have been transposed 
incorrectly. In any and all cases where data on Attachment P are 
at odds with the original document, the data in the original 
document will, of course, necessarily prevail as what is taught 
therein . 

Section E 

In the course of preparing the accompanying amendment, a 
review of previously submitted IDS No. 3 was made, and a few 
trivial and inconsequential errors were found. These errors 
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are : 



(1) In IDS No. 3, Section B, on page 8, Fuel 364 of CRC 
566 was identified as among those having an RVP between 7 and 
8 psi and a T50 no greater than 215° F. In fact. Fuel 364 
had an RVP of 8.1 psi and should not have been included as 
among fuels having a 7-8 psi RVP, and therefore, its inclusion 
on page 8 of Section B of IDS No. 3 was an error. 

(2) In IDS No. 3, Section B, on page 9, one fuel in SAE 
770811, Table A-l, was mis-identified as among those having 
an RVP between 7 and 8 and a T50 no greater than 215° F. Fuel 
F-9 had an RVP of 6.54 psi and a T50 of 215° F. and thus 
should not have been included in Section B. Instead, Fuel F-9 
should have been reported in Section A of IDS No. 3 as among 
those having the properties of RVP < 7.0 psi and T50 <, 215° F. 
(See IDS No. 3, Section A, page 4.) In addition, in Section 
B, on page 9, other fuels in SAE 770811 should have been 
included among those having an RVP between 7 and 8 and a T50 
no greater than 215° F. , specifically, fuels F-l and P-17 of 
Table A-l. However, now that all fuels in Table A-l having an 
RVP of 7.5 psi or less (regardless of T50 or any other 
property) are included on the computer compilation (Attachment 
P, included herewith) , any confusion generated by the errors 
with respect to the fuels of SAE 770811, Table A-l, should be 
resolved. All of the following fuels from Table A-l are on 
said computer compilation: F-l, F-3, F-6 , F-9, F-ll, F-12, 
F-13, F-14, and F-18. (F-17 is not included since its RVP is 
greater than 7.5 psi.) 




Respectfully submitted, 



714-577-1250 



Attorney for Applicj 
Reg. No. 27,606 
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BLEND NUMBER 


13 


10 


20 


25 


3U 


31 


34 


/...,* NUMBER 


1 




10O5 


1012 


2* J. 


1012 


1012 


DATE COMPLETED 


2—12—7 1 


2— 1 5—71 


2-20-71 


i-2 7-71 


3 -6-7.1 


3 -7-71 


3-11-71 


BARRELS BLENDED 


48 414** 


50652 . 


72969. 


30622. 


29329 » 


24393. 


53390, 


GRAVE OF BLEND 


LC 


LC 


LW 


LC 


LM 


LC 


LC 


V/L TEMPERATURE 


112* 


112. 


112. 


112. 


122 . 


112. 


112* 


COMPOSITION 


( VOL* PCT.J 


I 












LAR LT. CAT 


13.7 


15.3 


11*3 


11.9 


0.0 


21*7 


25«7 


LT • WAXY GASO. 


O.U 


0.0 


0.0 


0.0 


O.U 


0.0 


0,0 


C3-C6 


20.1 


23.4 


25.1 


23.3 


33.1 


23.2 


23.0 


L.S.T.P. 


49*9 


46. 1 


49.4 


50.1 


48.7 


**6.7 


45* U 


3UTANE 


0.0 


8.2 


7.6 


3.3 


U.O 


3.4 


3. J 


LUK. 


O.U 


O.U 


0*0 


0.0 


O.U 


U.O 


0,3 


H.S.T.P. 


0.0 


o.c 


0*0 


0.0 


O.U 


0.0 


U.C 


3£ FORMATE 


O.U 


0.0 


0.0 


0.0 


O.U 


0.0 


OiC 


ALKYLATt 


0*3 


7 .0 


6.6 


6.3 


13.1 


V. 9 


3.3 


TOTAL 


10O.O 


100.0 


100.0 


99.9 


99. V 


99. 9 


100.3 



BLEND QUALITY 



GRAVITY API 


60.2 


60.5 


60.1 


59.9 




59.7 


59.1 


R,V.P. 


12.5 


12.7 


12.0 


11.7 




10.7 


9,S 


V/L RATIO 


8.8 


9.7 


6.8 


4.4 




5*4 


O.J 


30 DAY AVE 


4.6 


6.4 


6.5 


7.5 


6.7 


6*6 


5.6 




4?5:8 


483:8 


104.0 

4U4?0 


481:8 


4282U 


411:8 


4!S:8 


30 DAY AVE 


416.2 


412.7 


410*5 


405.5 


408*2 


409.1 


410.5 


* S U.F. BLEND 


152.8 


164.2 


165. 1 


159.0 


148.7 


163.4 


161.6 


30 DAY AVE 


148.6 


152.6 


155.7 


161.0 


159.5 


159,9 


160.2 


cVAP. AT 300 F 


82.6 


B4.3 


83.5 


82.3 


81.0 


82.0 


81. S 


RECOVERY PCT 


95.0 


95.3 


96.0 


96.0 


97.0 


96.9 


96.2 


RESIDUE PCT 


1.3 


1.3 


1.5 


1.5 


1.4 


1.4 


1.9 


!?SH PPM 


2 .OOO 


1.6U0 


i .aoo 


1.9U0 


1.40U 


2. 100 


2.600 


30 DAY AVE 


1.827 


1.892 


1 .869 


1.808 


1.760 


1.790 


1.923 


CORR.3HR AT 122F 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


LEAD GR/6AL 


0.43 


0.44 


0.44 


0*48 


0.44 


0.51 


0*53 


,<RR BLEND 


94.30 


95.00 


94.80 


95.10 


94. lO 


95.40 


95.50 


30 DAY AVE 


94.69 


94.55 


94.61 


94.79 


94.71 


94.77 


94.89 


KRM BLEND 


85. 10 


85.20 


84.90 


85.10 


85.10 


84.80 


84.60 


ROAD OCT. BLEND 


92.70 


93.00 


92.70 


92.90 


92.60 


92.90 


92.80 


. 30 DAY AVE 


92.98 


92.88 


92.84 


92.81 


92.79 


92.80 


92.80 


( if). STAB. MIN. 


0.00 


O.UU 


O.UO 


0.00 


0.00 


0.00 


0.00 


bUM3 * EX • MG/ 100ML 


0.20 


0.60 


0.40 


0.40 


U.40 


0.40 


O«40 


SULFUR 


0 .000 


U.000 


o.ooo 


0.000 


O.OOO 


0.065 


0.000 



?> «ND NUMBER 

i 

TANK NUMBER 
DATE COMPLETED 
BARRELS BLENDED 
GRADE OF BLEND 
V/L TEMPERATURE 



24 23 

243 242 

2-26-71 3 -4-71 

24803* 29566. 

W W 

122* 122* 



29 3 5 3'i .>3,^ 

1004 1004 1004 243 242 

3 -4-71 3-14-71 3-19-71 3-25-71 3-27-7.1 

19584* 50719* 44191* 1970S* 422i0> 

C C C « w 

112* 122* 112* 122* 122* 



COMPOSITION IVOL* PCT.I 



LUK 

LAR ALKYLATE 
LAR REFORMATS 
BUTANE 
L.S.T.P. 
C5-C6 

LT. WAXY GASO* 
LT* CAT. 

TOTAL 



0*0 


0*0 


0*0 


0*0 


0*0 


0*0 


0*0 


4*6 


0*0 


0*0 


0*0 


0*0 


0*0 


0*0 


7*2 


7.7 


9*1 


3*5 


9*1 


11*4 


6*2 


6*8 


0.0 


6*1 


6.4 


6*0 


C«9 


2.D 


42*6 


49*<» 


49*7 


49*0 


49*2 


43*7 


49,9 


9*6 


0*0 


10*0 


9*2 


10*4 


CO 


0*0 


10*3 


14*3 


11*2 


12*9 


11*5 


12*5 


15« . 


18*8 


29*5 


13*9 


13.9 


13*8 


26.5 


26,1 


99*9 


100*0 


100*0 


99*9 


100*0 


100*0 


1000 



BLEND QUALITY 



GRAVITY API 


57*9 


54*6 


56*4 


55*1 


55*2 


55*5 


54o? 


R.V.P. 


11*2 


<s> 


10*3 


9*8 


10*6 


8*3 


U.3 


V/L RATIO 


13*8 




6*2 


7*6 


1.2 


1*1 




30 DAY AVE 


9*1 


8*0 


7.9 


8.6 


7.4 


6*9 


6.3 


10 PCT POINT 


107*0 


132.0 


115*0 


116.0 


115*0 


123*0 


127.0 


MAX DEG.F BLEND 


408*0 


419*0 


412*0 


424.0 


414*0 


418*0 


415*3 


30 DAY AVE 


406*3 


407.8 


•408*1 


411.2 


411*7 


414*6 


414*7 


W.U*F* BLEND 


152*3 


144.4 


146*4 


14O.0 


141.9 


146*2 


146 •> 


30 DAY AVE 


154*5 


153.3 


152*8 


149.1 


147*9 


145*9 


146«Q 


EVAP* AT 300 F 


82*4 


BO. 8 


80*8 


78.7 


79.7 


82*0 


81*7 


RECOVERY PCT 


96*0 


97.1 


96*2 


96.2 


96.0 


96.6 


96* -i 


RESIDUE PCT 


1*4 


1.4 


1*5 


1.3 


1.5 


1*3 


1*3 


RSH PPM 


2 .900 


1.200 


1*200 


1.600 


1.70O 


2.200 


1 * SOU 


30 DAY AVE 


1 .629 


1.579 


1.552 


1.434 


1.478 


1.630 


1.510 


CORR.3HR AT 122F 


1*0 


1.0 


l.O 


1.0 


1.0 


1*0 




LEAD GR/GAL 


3*75 


4.Q0 


3.96 


3.87 


3.94 


3*96 


3*99 


PCT TML 


77.38 


78*10 


76.35 


77.27 


80.75 


71.97 


80*40 


ICRR BLEND 


99*70 


99. 60 


99.60 


99.50 


99. 7o 


100*00 


99.90 


30 DAY AVE 


99.47 


99.48 


99.49 


99.51 


99*54 


99.59 


9Vo6'» 


(CRM 


91*00 


89*90^ 


90*50 


90.70 


91*00 


90*10 


90«4"> 


l, OA0 OCTANE BLND 


99*20 


98.50 


98.80 


98*90 


99.40 


99.19 


98*90 


30 DAY AVE 


99*08 


99.01 


98*99 


98*86 


98.95 


98.94 


9£u93 


OXID* STAB* M1N* 


O.OO 


0.00 


O.OO 


O.OO 


0.00 


U.OO 


0*00 


GUMStEX*MG/100ML 


0*20 


U.20 


1.20 


0.80 


0.80 


0.60 


0*40 


SULFUR 


0*040 


0.050 


0*050 


0*040 


0.05O 


0«050 


0*050 



/ 



RE'SULAft 76 GASCL 



. ~N0 NUMBER 

1 t 

TANK NUMBER 
OATE COMPLETED 
BARRELS BLENOEO 
GRADE OF BLENO 
V/L TEMPERATURE 



33 39 

1010 1010 

3-10-71 3-20-71 

24197. 41111. 

HW HW 

122. 122. 



40 hi 50 60 61 

1006 1010 1006 1010 1006 

3-21-71 U -1-71 <♦ -4-71 4-19-71 *-20-71 

39042. 52546. 17642. 19237. 



20523. 
HW 
122. 



HW 
132. 



HC 
122. 



HW 
132. 



HC 
122. 



COMPOSITION IVOL. PCT. • 



LUK 

LT • WAXY GASO. 

C5-C6 

L.S.T.P. 

OUTANE 

I. UN 

H.S.T.P. 

REFORMATE 
ALKYLATE 

TOTAL 



0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


26.8 


25.9 


26.0 


25.0 


24.5 


22.2 


22.0 


27.6 


23.5 


25.2 


22.5 


19.0 


24.2 


24.0 


45.6 


44. 1 


43.4 


50.8 


51.5 


53.5 


54.0 


o.o 


6.5 


5.4 


1.7 


5.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


O.O 


O.tv 


0.0 


0.0 


0.0 


0.0 


0.0 


o.o 


0.0 


O.O 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


O.G 


O.C 


100.0 


100.0 


lOO.O 


100.0 


100.0 


99.9 


100.0 



BLENO QUALITY 



GRAVITY API 59.1 59.0 59.4 

K.V.P. 9.8 9.5 10.1 

V/L RATIO 4.4 5.5 6.0 

30 DAY AVE 3.8 4. A 4.5 

10 PCT POINT 117.0 117.0 114.0 

MAX OEG.F BLEND 418.0 422.0 408.0 

30 DAY AVE 410.8 414.0 413.5 

W.U.F. BLENO 165.7 167.0 169.2 

30 DAY AVI 166.8 166.3 166.5 

EVAP. AT 300 F 82.5 83. O 83.8 

RECOVERY PCT 96.5 96.2 96.2 

RESIDUE PCT 1 # * 1.3 1.5 

RSH PPM 1.500 1.500 1.800 

30 DAY AVE 1.531 1.462 1.487 

CORR.3HR AT 122F 1.0 1.0 1.0 

LEAD GR/GAL 2.07 2.17 1.98 

KRR BLEND 94.10 94.20 94.20 

30 DAY AVE 94.05 94.08 94. 09 

KRM BLEND 86.50 86.20 86.40 

"^AD OCT. BLEND 93.00 92.90 93.00 

30 DAY AVE 0.00 0.00 0.00 

OX ID. STAB. MIN. 0.00 0.00 O.OO 

GUMS.EX.MG/100ML 0.40 0.40 0.20 

SULFUR 0.044 0.000 0.050 



58.5 
8.7 
10.0 
6.9 
119.0 
404.0 
413.8 
165.0 
165.6 
83.9 
96.9 
1.2 
2.200 
1.701 
1.0 
1.91 
94.40 
94.14 
86.60 
93.10 
0.00 
0.00 
0.60 
0.000 



59.0 
10.5 
7.8 
6.6 
114.0 
423.0 
415.3 
164.6 
166.2 
82.3 
96.7 
1.5 
2.100 
1.853 
1.0 
1.90 
94.30 
94.20 
86.00 
92.80 
O.OO 
O.OO 
0.20 
0.040 



5.5 
7.2 
125.0 
408.0 
415.0 
154.5 
164.7 
80.2 
96.5 
1.5. 
2.100 
1.942 
1.0 
1.77 
94.50 
94.30 
86.20 
93.00 
0.00 
0.00 
0.40 
0.000 



58.2 
9.7 
4.3 
7.4 
117.0 
421.0 
413.9 
160.0 
163.5 
82.7 
96.5 
.1-4 
2.000 
2.071 
1.0 
1.75 
94.50 
94.3-'- 
86.10 
92.90 
O.OO 
O.OO 
0.40 
0.030 



L-3 



V e .N0 NUMBER 3 7 

TANK NUMBER 1005 

DATE COMPLETED 3-17-71 

BARRELS BLENDED 48 775* 

GRADE OF BLEND L« 

V/L TEMPERATURE 122* 

COMPOSITION IVOL* PCT* 



LAR LT* CAT 17*1 
LT. WAXY GASO* U*0 



C5— C6 


26*5 


L»S*T»P. 


46*9 


BUTANE 


3*9 


LUK 


0*0 


inS.T.P* 


0*0 


REFORMATS 


0*0 


ALKYLATE 


5*6 


TOTAL 


100*0 


BLEND QUALITY 




GRAVITY API 


59*7 


K.V.P. 


9.8 


V/L RATIO 


6*3 


30 OAY AVE 


5*2 


10 PCT POINT 


1 13.0 


MAX DEG.F BLEND 


413*0 


30 DAY AVE 


410*7 


w.U.F. BLEND 


161*2 


30 DAY AVE 


161*4 


EVAP. AT 300 F 


82*1 


'.cCOVERY PCT 


97.2 


RESIDUE PCT 


1.5 


RSH PPM 


2 *600 


30 DAY AVE 


2 .012 


CORR.3HR AT 122F 


1.0 


LEAD GR/GAL 


0.50 


CRR BLEND 


95.10 


30 DAY AVE 


95.01 


<RM BLEND 


84*80 


30AD OCT* BLEND 


92.8C 


.30 DAY AVE 


92.81 


jXID. STAB* MIN* 


0.00 


3UMS»EX.MG/100ML 


0.00 


5ULFUR 


0.000 



41 42 45 

1COS 241 1005 

3-22-71 3-23-71 3-26-71 

38971. 19511. 38934. 

LW Lto LW 



122. 


122 • 


122. 


23.6 


0*0 


0.0 


0.0 


0.0 


0.0 


20. 5 


30.4 


32 .6 


46 . 3 


50.6 


49.5 


4.0 


1.7 


0.1 


0.0 


O.O 


0.0 


0.0 


0*0 


0.0 


0.0 


0.0 


0.0 


5.6 


17.3 


17.8 


100.0 


100.0 


100.0 


59.4 


58.8 


59.2 


10.4 


8.3 


7.7 


7.3 


1*2 


0.4 


4.6 


3.8 


3.3 


112.0 


124.0 


123. O 


416.0 


425.0 


415.0 


413.4 


417*0 


416.7 


166.0 


150.2 


156.4 


161.7 


159*9 


159.4 


83.5 


01.5 


83.0 


96.0 


96.7 


97.0 


1.5 


1.3 


1.5 


2.400 


1.300 


1.700 


2.141 


2.213 


2.144 


1.0 


1.0 


1.0 


0.37 


0.37 


0.53 


95.30 


94.50 


94.30 


95.05 


95.08 


94.97 


84.60 


85*30 


85.30 


92.80 


92*90 


92.80 


92.77 


92*80 


92.80 


0.00 


O.OO 


0.00 


0.20 


0.20 


0.20 


U.000 


u.ouc 


0 • OOO 



46 48 54 

1005 1J05 1012 

3-28-71 3-31-71 4 -9-71 

24010. 32979. 43593* 

LW LW LW 

122. 132. 132* 



0*0 0.0 14. 

0*0 O.O 0.0 



32.2 


31*1 


23»* 


49.8 


5 loO 


3i . 2 


0.4 


1.3 


J.O 


0.0 


O.O 


viO 


0.0 


0*0 


0.0 


O.O 


Q,0 


u.o 


17.6 


1 a *o 




lOO.O 


1OO.0 


99.9 




5 9,1 


53.2 


59^0^ 


7.9 


3.0 




.2.8 


2.8 


3.1 


Iw.9 


2.9 


128.0 


127.0 


129.0 


403*0 


404.0 


428.0 


415.7 


415,3 


415.7 


151.5 


147.0 


152.2 


158*8 


157.3 


157.1 


83.0 


32.2 


81.2 


97.3 


97.2 


97. 2 


1*5 


1*1 


1*1 


1.800 


1.300 


2.300 


2.118 


2.058 


2.15 > 


1*0 


1*0 


1*0 


0.49 


0.43 


0.41 


94.90 


94.00 


95. 10 


94.97 - 


94.85 


94*91 


85*70 


85*30 


85*00 


93*20 


92.70 


92.90 


92*83 


92.81 


92.84 


O.OO 


0. JO 


0*00 


O.OO 


O.OO 


0.40 


O.OOO 


0.060 


0.000 



L-4 



WEGULAR 76 GAS °»-INE LC-M.W bArt FKAilCISCO KEF I rctttY PROOUCTS REPORT 



\C .0 NUMBER 
r ANK NUMBER 
>ATE COMPLETED 
BARRELS BLENDED 
»RADE OF BLEND 
>/L TEMPERATURE 



»AR LT. CAT 
,T. WAXY GASO. 

3-C6 

«S.T.P. 

UTANE 
UK 

.S.T.P. 

E FORMATE 
y **.ATE 

^ TOTAL 



120 


122 


125 


131 


133 


140A 


• 143. 


lOOb 


lul2 


A0O5 


1012 


ibo* 


1012 


1005 


7-27-71 


7-30-71 


e -4-71 


8-12-71 


8-18-Vl 


8-28-71 


8-31-71 


4113*. 


72393. 


78822. 


83803. 


67396* 


93 22 6 . 


65372*. 


LW 


Lm 


LW 




Ltf . 


L« . 


L«f • 


140. 


140. 


14U. 


140. 


140. 


140. 


140. 


CVOL. PCT. 


1 • 








'/• • 

O.O 
O.O 
24. A 
45.0 . 
2.8 
8.4 
O.O 
IV. 7 
O.O 




21*3 
0.0 

22.3 

34.5 
2*2 
0.0 
O.O 

11.8 
7.8 


21.4 
0.0 

22.3 

34.6 
2.2 
0.0 
O.O 

11*7 
7.9 


11*3 
0*0 

23.1 

30*8 
3.1 
2.0 
O.O 

27.7 
2.0 


14.2 ' 

0.0 
40.2 
3*.l 
3.4 
4.1 
0.0 
O.O 
O.O 


11.6 
O.O 
O.o 

47.2 
0.8 

3b. 0 
O.O 
b.4 
O.O 


o.o 

25. O 
43.0 
2.5 
9.4 
O.O 
20.1 
O.O 


99.9 


lOO.l 


loo.o 


loo.o 


1O0.O 


loo.o' 


loo.o 



BLEND QUALITY 



RAVITY API 57.7 
• V.P. 8.7 

/L RATIO lb. 6 

30 DAY AVE 15.6 

O PCT POINT 124.0 

AX DEG.F BLEND 426.0 

30 DAY AVE 417.9 

•U.F. BLEND 157.3 

30 OAY AVE 159.6 
VAP. AT 300 F 80.9 
ECOVERY PCT 97.0 
ES1DUE PCT 1.7 

SH PPM 1.500 

30 DAY AVE 1.351 
ORR.3HR AT 122F l.O 
EAD GR/GAL 0.49 

RR BLEND 9 b. 40 

DAY AVE 95.02 

r 3 LEND ^ 84.90 

I — J * OCT.* BLEND 92.90 

30 DAY AVE ' 92.96 
XID. STAB. MIN. . 0.00 
UMStEX.MG/lOOML' 0.60 

ULFUR O.OOO 



57.8 
8.7 
15.6 
15.6 
124*0 
419.0 
418.2 
152.3 
157.9 
80.8 
97.0 
1.7 
1.80O 
1.454 
l.O 
■ 0.50 
95.40 
95.11 
84.80 
. 92*90 
92.95 
O.OO 





.. ebi60. , ;.- 

.000 



■>f85*4V-- 
^3V6o"< 
93.0D>" 

[ ->^.'ooi( 
6.6df 

0.000 



SUPER 76 



I LEND NUMBER 

*'< NUMBER 
>ATE COMPLETED 
BARRELS BLENDED 
iRADE OF BLEND 
1/K. TEMPERATURE 



91 92 97 

1004 242 10U4 

6 -1-71 6 -2-71 6 -8-71 
39628* 22893* 32356. 
WWW 
140. 140. 140. 



101 105 

1004 1004 

6-13-71 6-23-71 

33898. 35544. 



W 

140. 



to 

140. 



112 11 A 

1004 1004 

7 -5-71 7-13-71 

56122. 25259. 



140. 



Vt 

140. 



COMPOSITION IVOL. PCT.) 



.UK 

.AR ALKYLATE 
.AR REFORMATS 
>UTANE 
..S.T.P. 

:s-C6 

.T. WAXY GASO. 
.T. CAT. 

.UN 

TOTAL 



o.o 


0.0 


0.0 


0.0 


0*0 


O.O 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


16.7 


3.2 


20.8 


15.1 


18.2 


16.5 


18.0 


0.0 


24.6 


3.2 


3.3 


3.7 


4.2 


3.2 


3.5 


3.2 


42.7 


45.6 


44.3 


46.8 


45.2 


46.6 


36.4 


0.0 


0.0 


O.O 


O.O 


O.O 


0.0 


0.0 


23.8 


26.1 


25.1 


21.2 


22*2 


21.5 


16.7 


9.5 


9.7 


8.7 


11.4 


11.3 


11.6 


12.8 


0.0 


o.o 


0.0 


0.0 


O.O 


0.0 


3.C 


100.0 


100.0 


100. O 


100.1 


99.9 


100.0 


99.9 



BLEND QUALITY 



5RAVITV API 


53.4 


53.4 




54.2 




58.0 


55.1 


t.V.P. 


8.8 


8.7 


m> 


8.9 


<s> 


8.8 


8.6 


//L RATIO 


12.5 


11.9 




15.0 




13.4 


12.0 


30 DAY AVE 


7.3 


7.6 


8.4 


10.1 


13.3 


14.5 


14.5 


10 PCT POINT 


127.0 


125.0 


129.0 


119.0 


123.0 


128.0 


127,0 


4AX DEG.F BLEND 


411.0 


416.0 


424.0 


414.0 


406. O 


406.0 


426.0 


30 DAY AVE 


424.5 


423.9 


423.2 


421.1 


414.6 


411.4 


411.1 


tf.U.F. BLEND 


133.9 


134.9 


133.5 


141.0 


134.4 


130.4 


135.4 


30 DAY AVE 


131.3 


131.6 


130.6 


131.8 


134.0 


134.2 


134.5 


EVAP. AT 300 F 


82.0 


81.5 


81.7 


82.5 


83.6 


83.5 


81.9 


RECOVERY PCT 


96.9 


96.5 


96.9 


95.0 


96.0 


97.0 


96.0 


RESIDUE PCT 


1.4 


1.5 


1.4 


1.5 


1.4 


1.5 


1.6 


*SH PPM 


1 .900 


O.80O 


0.9U0 


3.400 


1.60O 


l.OOO 


1.200 


30 DAY AVE 


1.172 


1.146 


1.099 


1.315 


1.620 


1.629 


1.714 


CORR.3HR AT 122F 


1.0 


1.0 


1.0 


1.0 


l.O 


1.0 


1.0 


LEAD 6R/6AL 


3.89 


3.87 


3.76 


3.83 


3.85 


3.74 


3.89 


=»CT TML 


79. 80 


80.79 


79.89 


79.71 


60.07 


79.89 


80.57 


CRR BLEND 


99.30 


99.50 


99.60 


99.60 


99.50 


99.50 


99.60 


30 DAY AVE 


99.55 


99.54 


99.54 


99.55 


99.59 


99.54 


99.53 


K.RM 


91.50 


91.50 


91.20 


91.30 


91.20 


91.40 


91.90 


P->D OCTANE BLND 


100.20 


100.10 


100.60 


100.00 


99.60 


100.10 


99.97 


-»0 DAY AVE 


99.97 


99.98 


100.05 


100.09 


100.11 


lOO.ll 


99.98 


OXID. STAB. MIN. 


O.OO 


0.00 


O.OO 


0.00 


0.00 


0.00 


0.00 


SUMStEX.MG/lOOML 


0.00 


1.00 


1.00 


1.00 


0.00 


0.20 


1.00 


SULFUR 


0.020 


0.020 


0.010 


0.020 


0.030 


0.020 


0.028 



L-5 



MAY 1 ' 1972 

SUPER 76 GASOLINE SAN F*.\lMClSCO KEFl.'Jfc.'IY PKODtJCTS REPORT 



f iND NUMBER 
TANK NUMBER 
DATE COMPLETED 
BARRELS BLENDED 
GRADE OF BLEND 
V/L TEMPERATURE 



57 59 

100* 100* 

3-2 5-72 3-27-72 

69587* 48764. 

w w 

132* 132* 



61 66 6!* 

100* 100* 100* 

3-31-72 * -4-72 * -7-72 

59*55. 19857* 48694. 



132. 



W 

132* 



132* 



7* 

100* 10O* 

*- 16-72 *-20-72 

49821. .65*02* 

w - " w 



132. 



132. 



COMPOSITION I VOL* PCT*» 



LUK 

ALKYLATE 
RE FORMATE 
BUTANE 
L.S.T.P. 
C5-C6 

!-T* WAXY GASO* 
LT. CAT* 

UJN 

TOTAL 



37*9 


38.1 


38.* 


3.6 


32.0 


27.1 


27*0 


0*0 


0.0 


0*0 


0.0 


0.0 


0.0 


y.o 


23*9 


2**2 


23.* 


39.2 


12.* 


23.5 


25.5 


1*3 


0. S 


0.9 


3.4 


0.3 


1.7 


1.6 


36.9 


37.1 


37.2 


21.6 


*9.9 




2**3 


0*0 


0.0 


0*0 


0.0 


0.0 


20.2 


21.6 


0*0 


0.0 


0.0 


32.1 


*.7 


0.0 


0.0 


0*0 


0.0 


0.0 


0.0 


o.o 


O.O 


O.O 


0*0 


0.0 


0*0 


0.0 


0.0 


o.o 


0*0 


100.0 


100.0 


99.9 


99.9 


lOO. 1 


10O.0 


lOO.O 



BLEND QUALITY 



GRAVITY API 56.0 55*6 56.2 5*.l 

R«V*P* 8*7 8.2 8.0 8.5 

V/L RATIO 7.8 2.2 6.0 3.6 

30 DAY AVE 4.6 *.* 4*9 *.6 

10 PCT POINT 122.0 122.0 121.0 136.0 

MAX DEG.F BLEND 413.0 *15.0 *19.0 406.0 

30 DAY AVE 609.6 *10.i * 12*4 411.1 

W.U.F. BLENO 1*5.7 1*6.7 *<T*"2 131.6 

30 DAY AVE 1*5.1 145.2 1*6.4 1*5.5 

EVAP. AT 30O F 79.6 81.2 79.9 81.5 

RECOVERY PCT 96.5 96.5 97.0 96.9 

RESIDUE PCT 1.* 1.3 1.2 1.* 

RSH PPM 1.000 0.900 O.OOO 0.500 

30 DAY AVE 0.702 0.721 0.652 0.662 

CORR.3HR AT 122F 1.0 1.0 l.O 1.0 

LEAD GR/GAL 2.48 2.40 2.30 3.48 

PCT TML 80.69 78.77 79.89 79.59 

KRR BLEND 99.50 99.50 99.51 99.51 

30 DAY AVE 99.51 99.51 99.51 99.50 

*M 93.12 92.5* 92.65 92*12 

OAD OCTANE BLND 101.42 101.17 101.22 101. 08 

30 DAY AVE 101.1* 101.1* 101.21 101.19 

OXID. STAB* MIN. 0.00 0.00 0.00 O.OO 

GUMS.EX.MG/ 100ML 0.20 0.40 0.60 0.20 

SULFUR 0.001 0.001 0.003 0.003 



55.2 
8.2 
8.2 
5.5 
131.0 
421.0 
413.* 
138.5 
1*3.8 
78.1 
97.0 
1** 
0.600 
0.650 
1.0 
3.*9 
88*08 
99.51 
99*50 
92*66 
101*23 
101*23 
O.OO 
0.60 
0.006 




WEGULAR It --- ^* a H * hflhi t^H HHtH^ltl 0 KEF|NEKV PRODUCTS KEPURT 



•END NUMBER 
IANK NUMBER 
DATE COMPLETED 



75 
lOOl 
♦-17-72 



barrels Blended ' 4i'--38777. 

GRADE OF BLEND' lW'^ 
V/L TEMPERATURE 132. 



«2A 



78 

lUOl lOOl 

♦-23-72 4-30-7* 

' 61791 62616. 



132. 



LM 

132* 



i6b» ';.'^b'.-j ioo» ..i^>" : " loii \v3Vdo3 

37808 • V4267 J^^SWo. 



4-304ii 



132. 



•'Li*-; 




LW 
132. 



COMPOSITION (VOL* PCT. I 



LAR LT. CAT 
LT. WAXY GASO. 
C5-C6 
L.S.T.P. 

BUTANE 
LUK 

H.S.T.P. 

KEFORMATE 
L.U.N. 



TOTAL 



BLEND QUALITY 



O.O. 

O.O 
10.2 
30.0 

O.O 
21.9 

O.O 
37,9 

O.O 

lOO.O 



O.O 

O.O 
11.2 
30.8 

0.0 
21.2 

O.O 
36*7 

0.0 

99.9 

6V.r 



O.O 

1*3 
Id.* 
21.0 

3.9 
13.7 

O.O 
♦ 1.8 

O.O 

lOO.l 

LI. 9 



O.O 


O.O 


O.O 


O.O 


O.O 


O.O • 


• O.O 


: A4.U 


20.2 


23.1 


2liV 


0.0 


2*. 6 


21.1 


20.1 


12.8 


0.0 


2.V 


3.1 


3.5 


13.6 


15. O 


15.1 


19.8 


0.0 


0*0 


O.O 


O.O 


♦ 1.6 


38.0 


♦0.3 


44.3 


0.0 


O.U 


0.0 


>.6 


lOO.O 


lOO.l 


lOO.O 


10O.0 


£6.*. 


5?./ 


Co./ 





GRAVITY API 52^S 

R.V.P. C^l£) 

V/L RATIO XiO 

30 DAY AVE 2.1 

10 PCT POINT 131.0 

MAX DEG.F BLEND 407. U 

30 DAY AVE 3 89.2 

W.U.F. BLEND 130.4 

30 DAY AVE 131.4 

tVAP. AT 300 F 82.2 

KECOVERV PCT 97.0 

RESIDUE PCT 1.4» 

KSH PPM 2.000 

30 DAY AVE 1.774 

CORK.3HK AT 122F 1.0 

LEAD GR/GAL O.SO 

KRR BLEND v' • 96.77 • 

30 DAY, AVE 96.72fo 

XRM BLEND ; 8 6.08 - 

■ \D OCT. BLEND 92.72 

I 30 DAf^AVE V :•' 92.71 
S?A I D . VST AB .V M I N •' jV'/fF^ 0.00 

viUMS»EXVMG7 100ML ? .* 0.60 

SULFUR ^^m^ it* O .030 £ „ 



1.7 
133.0 
406.0 
391.4 
131.3 

131.9 

82.0 
97.0 
1.5 
1.800 
2.033 
1.0 
0.43 
96.62 
96.80 : 
tt6.ll' 
92.74 
V2.71 

o.oo 

0.40 
0.038 



53.6 
8.8 
5.0 
2*7 
130.0 
41O.0 
406.5 
3129.2 
128.3 
7V. 3 
97. O 
1.2 
1.8UO 
2.117 
1.0 
_#i?0.67 
Y W6.79 
; ; ^96.73 
' t*6.13 
r 92.76 
92.73 



53.5 
9.1 
1.0 
2.6 

126.0 

404.0 

4JLW 

131.1 
128.6 
80.3 
V6.5 
1.2 
2.000 
2.106 
1.0 
■»;••*: 0.48 
VJ&6.45 . 
^96.71 . .;: 

V2.77 




54.5 
8.5 
5.8 
3.2 
124. O 
400.0 
404.9 
140.3 
131.1 
80.8 
96.3 
1.4 
l.OOu 
1.867. 
l.U 
v 0.44 
96.54 
• V6.67 
66.06 
92.71 




096.88 
96. 

'86.ui#...^. 

.'92.73 % 492 . 'blr 
92.73* ., 




HEGULAK 76 GASOLINE «C ♦ HW *AH KKA.hCISCO REFlNtKY PKOUUCTS KcFOKT 



END NUMBER ' 
-A NIC NUMBER 
DATE COMPLETED 
BARRELS BLENDED 
GRADE OF BLENU 
V/L TEMPERATURE 



111 
2*1 
3-31-72 
2d 040. 
HC 
127. 



113 

1010 
6 -4-72 s 

23163. 
1*0, 



117 
4*1 
*-7* 

iv2Vd. 

127. 



na i2A 

1010 ^. lOO 6 lulu 
4 -7-72 .. 6-10-72 6-2U-72 
4*>fcU7. 4t*I94.^ 



1*0* 



1G06 



©-22-72 

'i3774> ; ^9*§S3. 



140« 



14U. 



14U. 



COMPOSITION I VOL. PCT. I 



LUK. . 

LT« WAXY GASO. 

C5-C6 

L.S.T.P. 

dUTANE 
LUN 

H.S.T.P. 

RE FORMATE 
ALKYLATE 

TOTAL 



0.0 
O.O 
23.3 
5U.3 
3.8 
2U.6 
O.O 
0.0 
0.0 

lOO.O 



U.O 
29.4 
13.6 
54.7 
O.O 
1.4 
U.O 
0.0 
O.O 

lOO.l 



O.O 
22.» 
26.4 

37.3 
3.6 
O.O 
O.O 
7.7 
O.U 

loo.u 



O.U 
29. b 
20.3 
45.6 
0.0 
0.0 
O.U 
4.1 
O.O 

lOO.U 



O.O 
27.3 
25. O 
44. II 
1.7 
1.2 
O.U 
0.0 
O.U 



1.4 

28. o - 
25. o 
43. tt 

1.3 

O.U 

U.O 

U.O 

O.U 



lOo.l 



^H4©"»4 
u.u 

4V.3 
*.7 
1.7 
U.U 
U.O 
U.O 

10U.1 



BLENO QUALITY 



GRAVITY API 
R.V.P. 

V/L RATIO 

30 DAY AVE 
lO PCT POINT 
MAX DEG.F BLEND 

30 DAY AVE 
W.U.F. BLENO 

30 DAY AVE 
EVAP. AT 300 F 
RECOVERY PCT 
KESIDUE PCT 
KSM PPM 

30 DAY AVE 
CORR.3HR AT 122F 
LEAD ' GR/GAL 
KRR BLEND J vf 

30 DAY AVE 
K-KM BLEND 

AD OCT.'BLEnD 
« 30 DAY AVE . 
. XID. STAB. -MIN. 
GUMS »EX .MG/'l OOML ^ 

sulfur '. ■<t ; .?j£<*'. '-• 




60. 5 
10.4 
16.2 
tf.2 
113.0 
42O.0 
420.0 
153.7 
Aba. 7 
79.9 
96.3 
1.9 
l.OUO 
1.619 
l.U 
2.19 
93.90 
93.H1 
K7.U3 
93.73 " 
94.34 
U.UO " 
W.40V 
O.024*- 




REGULAK 76*GASQL1NE HC ♦ HW SAN FKANC i SCO REFINERY PRODUCTS REPORT 



J£- ff ND NUMBER 
TANK NUMBER 
daVe COMPLETED 
BARRELS BLENDED 
GRADE OP> BLEND 
V/L TEMPERATURE 



14B 
241 
7-15-72 
14660. 
MC 
127. 



131 */ 136 0161 

1010 241 1006 

7-17-72 7-23-72 7-26-72 

23529. 53656. 38556. 



140. 



HC 
127. 



HW 
140. 



0163 
1010 
7-30-72 
49806.* 

140. 



169 176 

1006 1010 

8 -4-72 8-10-72 

28733. 50023* 



140* 



HW 
140. 



COMPOSITION IVOL. PCT.I 



LT. WAXY GASO. 

C5-C6 

L.S.T.P. 

3UTANE 
.UN 

-t.S.T.P. 

IEPORMATE 
ALKYLATE 

> TOTAL 



0.0 
9.4 

20.9 
50.2 
7.0 
12.5 
0.0 
0.0 
0.0 

10O.0 



o.o 

15.5 
22.9 
50.3 
2.3 
9.0 
0.0 
0.0 
0.0 

100.0 



0.0 
22.7 
19*9 
43.0 

5.4 

e.9 
o.o 

0.0 
0.0 

99.9 



O.O 
19*9 
23.6 
46.9 
2.2 
7.5 
0.0 
0.0 
0.0 

100.1 



0.0 
24.4 
16.8 
50.2 
2.6 
6.0 
0.0 
0.0 
0.0 

100.0 



10.6 
39.8 
O.O 
48.1 
l.O 
0.4 
QoO 
0.0 
0*0 

99.9 



O.O 
33*9 
17.3 
44.9 
1.8 
O.O 
0.0 
O.O 
0.0 

99.9 



BLEND QUALITY 



■RAVI TV API 
l.V.P. 

f/L RATIO 

30 OAY AVE 
10 PCT POINT 
1AX DEG.F BLEND 

30 DAY AVE 
l.'J.F. BLEND 
30 DAY AVE 
:VAP. AT 300 F 
tECOVERY PCT 
tESIDUE PCT 
tSH PPM 

30 DAY AVE 
IORR.3HR AT 122F 
.EAD GR/GAL 
;rr BLEND 

30 DAY AVE 
RM BLEND 

OCT. BLEND 
DAY AVE 
IXID. STAB. MIN. 
•UMStEX.MG/lOOML 
iULFUR 



59.2 


57.0 


56.9 


57. e 


10.6 


6.6 


10.7 


8.8 


16.4 


14.0 


16.0 


15.6 


15.8 


15.1 


15.0 


15.1 


114.0 


126.0 


114.0 


125.0 


420.0 


426.0 


419.0 


421.0 


417.3 


418.4 


419.4 


419.6 


142.8 


137.0 


151.8 


141.8 


144.7 


142.8 


142.9 


142.7 


78.0 


77.2 


80.5 


78.}. 


96.0 


96.8 


96.7 


96.0 


1.5 


1.2 


1.3 


1.3 


2.600 


1.800 


1.000 


2.600 


1 .518 


1.572 


1.285 


1.433 


1.0 


1.0 


1.0 


1.0 


2.22 


2.84 


2.81 


3.03 


93.80 


y3.60 


93.81 


93.82 


93.82 


93.83 


93.82 


93.82 


87.05 


87.36 


i 87.20 


87.08 


93.76 


93.99 


M93.6 7 


.93.78 


93.81 


93.81;, 


^>3.76; 


93.76 


. O.00 


0.00: 


••V o.oo 


O.OO 


0.40 


O.OO; 


i '■: 0.40 


0.40 ! 


0.025 


. iU»036* j 


' * s 0.029 


.'■ 0.030.; 



r. 

0.030 



m 

14.8 
129*0 
423.0 
421.4 
139.3 
142.1 

78.2 

96.6 
1.3 
2.200 
1.590 
l.O 

2.93 
93.81 
93.82 
87.47 
94.08 
93.83 

;H o.fco 



57.8 
8.4 
14*2 
14.8 

132.0 
419.0 
421.1 
142.0 
142*3 
79.5 
97.1 

4 1#A 

CJ.6U0 

IV 569 
1 1 * 0 . 
2.80 
93.79 
93.80 
87.25 
93*91 
93.68 



57.8 
8.5 
15.4 
15*0 
127.0 
428.0 
421*8 
146.5 
143*8 
79.1 
96.5 
1.3 
1.900 
1*725 
.1*0 

93*81 

'93^80' 




R -5^? 11 ItSSld^ FRANCISCO i-t£F IMfcRY PRODUCTS REPORT 



" "NO NUMBER 
QmNK NUMBER 
OATE COMPLETED 
BARRELS BLENDED 
GRADE OF BLEND 
V/L TEMPERATURE 




. 180 ,i 162 
• 28 T 288 
8-15-72 8-19-72 
54 04Q . 5 2-22S * 



LW 
140. 



LW 
140. 



188 
lOOl 
8-24-72 
66461. 
LW 
140* 



1»1 194 

1002 2«7 
8- 30-7* y 9 -2-72 
50099. 49884* 



LW 
140. 



LW 
140, 



COMPOSITION I VOL. PCT.), 



LAR LT. CAT 
LT. WAXY GASO. 
CS-C6 
L.S.T.P. 

BUTANE 
LUK 

H.S.T.P. 
RE FORMATE 
L.U.N* 

r TOTAL 



0*0 
9*1 
0*0 

17,3 
2.2 ' 

24.3 
0.0 

38*8 
8.1 

100.0 



0.0 
0*0 
0.0 

24.7 
3*1 

23.4 
0.0 

33.7 

13*1 



O.O 
0*0 
0*0 

24.2 
2.4 

26.4 
O.O 

34.8 

12*2 

100*0 



0.0 
2.7 
O.O 

28.7 
2.6 

23.9 
0.0 

32.0 
8.1 



O.O 
9.6 
0.0 

28.8 
1*3 

26.2 
O.O 

31*8 
2*2 

99.9 



0*0 
3*3 
0.0 

38.7 
2.5 

25*9 
0.0 

22.9 
6*4 

99*9 



0.0 
13*0 

0.0 
39.3 

2.2 
22*9 

QfO 
2Z?6 

0.0 

lOO^Q 



BLEND QUALITY 



GRAVITY API 33.1 

R.V.P. 8.4 

V/L RATIO 15,8 

30 DAY AVE 15.8 

10 PCT POINT 129.0 

MAX DEG.F BLEND 3 90*0 

30 DAY AVE 395.0 

W.U.F. BLEND 139.0 

30 DAY AVE 133.8 

EVAP. AT 300 F 83.0 

RECOVERY PCT 96.7 

RESIDUE PCT 1.3 

RSH PPM 0.800 

30 DAY AVE 0.922 

CORR.3HR AT 122F l.O 

LEAD GR/GAL 0.45 

30 DAY AVE 0.45 

KRR BLEND ' 94. 70 

30 DAY AVE 96.11 

rf^LEND -86.10 

lAD.SjCT. BLEND 'i»2.74 

30 DAY . AVE ~ ' 92.71 

OXID. STAB. MIN. 0.00 

GUMStEX.MG/lOOML O.OO 

SULFUR 0.013 



35.1 
8.6 

17. O 
16.0 
121.0 
399.0 
393.3 
138.9 
135.1 
81.4 
95.0 
1.1 
0.400 
0.909 
l.O 
0.49 
0.46 
95.31 
96.17 
86.07 
92.71 
92.72 
O.OO 
0.40 
v 0.007 



55.1 
8.7 
15.6 
15.9 
129.0 
395.0 
393.5 
138.7 
135.4 
81.8 
96.0 
1.3 
0.900 
0.908 
1.0 
0.37 ■ 
0.43 
99.33 
96.09 
86.06 

92.72" 
0.00^ 
0.40 

0.OO4 



55.0 
8.9 
17.2 
16.3 
129.0 
422.0 
393.7 
127.0 
136.2 
76.3 
97.0 
1.2 
1.40O 
0.947 
l.O 
0.46 
0.45 
94.73 
95.81 
86.06 
92.70-. 
;*V. 92.72 
{ .O.OO 
O.OO 
0.005 




( '.END NUMBER 
TANK NUMBER 
DATE COMPLETED 
BARRELS BLENDED 
GRADE OF BLEND 
V/L TEMPERATURE 



175 101 

60 IQQZ 

8-13-72 8-18-72 

30908* 54037* 

W W 

140. 140. 



I8*A 152 199 

1003 1003 1003 

8-27-72 8-30-72 9-12-72 

64782. 29303. 54U37. 



\4 

140. 



W 

140. 



W 

140. 



200 204 

1003 &c 

9-16-71 9-24-72 

3163$. 4087?. 

W W 

132. 122- 



COMPOSITION CVOL. PCT • I 



L.3.T.P. 

LT » WAXY GASO. 

C5-C6 

LJN 

9'JTANE 

LJK 

REFORMATS 
ALKYLATE 

TOTAL 



34.2 


50.6 


47.7 


48.7 


48.9 


48.6 


55.6 


42.9 


35.0 


20*0 


27.1 


0.0 


0.0 


6»f. 


0.0 


6.6 


I3o0 


21,9 


14.3 


13,3 


14..- 


21.1 


7.9 


19 « 4 


0.0 


32.5 


32*7 


20 «" 


1.8 


0.0 


0.0 


2.2 


3.8 


3.3 


£ f . 


0.0 


0.0 


UoG 


0.0 


0*0 


0.3 




0.0 


0.0 


0.0 


0.0 


OcO 


0. J 




0.3 


0.0 


OuO 


0.0 


OoO 


0.0 




100.0 


100*1 


100.1 


99.9 


100*0 


99 3 9 


100.% 



BLEND QUALITY 



GRAVITY API 

P.V.P. 

V/L RATIO 

30 DAY AVE 
10 PCT POINT 
MAX DEG.F BLEND 

30 DAY AVE 
wf.U.F. BLEND 

30 DAY AVE 
EVAP- AT 300 F 
RECOVERY PCT 
RESIDUE PCT 
RSM PPM 

30 DAY AVE 
CORR.3HR AT 122F 
LEAD GR/GAL 
KRR BLEND 

30 DAY AVE 
KRM BLEND 
OXID. STAB • MI N. 
~'UMS»EX.MG/1G0ML 
SULFUR 



59.7 


56.9 




38.2 


57.6 


57.6 


5 7.0 


8.4 


8.1 




7.9 


8.6 


8.6 




14.6 


8.4 




12.4 


11.9 


7.S 


4,i: 


12.3 


11.5 




10.0 


10.2 


9.3 


So" 


132*0 


130.0 


129.0 


129.0 


134.0 


129.0 


132. C 


416*0 


423.0 


422.0 


425.0 


428.0 


429.0 


422.C 


412.9 


415.3 


416.2 


417.2 


423.2 


424.9 


424. S 


153.6 


136.8 


149.9 


145.4 


135*0 


139.7 


131.3 


143.4 


141.9 


144.7 


144.8 


143«3 


141.5 


140.6 


84.3 


79.2 


81.1 


79.5 


79nO 


80.0 


7S.£ 


96.6 


97.0 


97.0 


97.1 


96.5 


97.0 


96aC 


1*2 


1.2 


1.3 


1.2 


1.5 


1.2 




1 .200 


0.800 


1.100 


1 .300 


l.OOO 


1.200 


0.400 


1.558 


1.381 


1.148 


1*166 


A .045 


1.045 


0.987 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


loC 


2.97 


1.60 


1.76 


1.36 


1.70 


1.67 


1.52 


91.51 


91.51 


91.52 


91.52 


91.52 


91.52 


91.5C 


91.51 


91.51 


91.51 


91.51 


91.51 


91.51 


91.51 


87.05 


95.62 


84.98 


84.57 


415.41 


85.19 


8S.7C 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


270.CC 


0.40 


0.40 


0.40 


0.20 


0.20 


0.20 


0.20 


0.011 


0.013 


0.029 


0.033 


0.020 


0.022 


0.021 



L-12 



3LEN0 NUMBER 
.^NK NUMBER 
DATE COMPLETED 
BARRELS BLENDED 
GRADE OF BLEND 
V/L TEMPERATURE 



190 
61 



2C 2 
IOC 4 



9 -1-72 9-22-72 

33058* 69169* 

w w 

140* 132* 



205 214 215 216 

1002 61 1004 2*2 61 

9-29-72 10 -9-72 10-11-72 10-12-72 10-^3-72 



74471. 
W 

132. 



19760. 

C 

107. 



34654. 
W 

132. 



3465S. 



132. 



24925. 
C 

10 7, 



COMPOSITION (VOL. PCT.) 



LUK 

ALKYLATE 
REFORMATS 
BUTANE 
L.5.T.P. 

C3-C6 

LT. WAXY GASO. 
LT • CAT « 

LUN 

TOTAL 



17.0 


0.0 


0.0 


4.3 


25.7 


17.9 


13** 


0.0 


0.0 


0.0 


o.u 


0.0 


o.u 


U.J 


0.0 


14.7 


14.6 


16.2 


43.2 


30.2 


24*1 


2.0 


2.1 


1.7 


13.2 


3.U 


2.5 




62.2 


49.5 


5U.4 


45.6 


0.4 


30,0 


3<*. 3 


la.u 


23. u 


26.9 


20.7 


27.6 


19.4 


lo> i 


0.0 


8(6 


6.4 


0.0 


0.0 


0,0 


0- :■ 


0.0 


0,0 


0.0 


0.0 


0.0 


O.'J 


Q; ) 


0.0 


Oe 0 


0.0 


0.0 


o*o 


0.0 


O, i 


100.U 


99. 9 


iOO.O 


100.0 


99.9 


100,0 


IOC. J 



8LEND QUALITY 



GRAVITY IAPI) 34.6 53,7 

R.V.P. 8.7 9.0 

V/L RATIO lb.O 5,6 

30 DAY AVE 15.1 12*7 

10 PCT POIMT 123.0 123.0 

MAX OEG.F BLEiHD 421.0 416.0 

30 DAY AVE 420.6 419. 

tf.U.F. BLEND 131.8 133 

30 DAY AVE 131.7 132, 

EVAP. AT 300 F 76.2 76, 

RECOVERY PCT 97.2 95. 

RESIDUE PCT 1.2 1. 

RSH (PPM) 1.90O 1.200 

30 DAY AVE 1.354 1.458 

.0RR.3HR AT 122F 1.0 1* 

LEAD (GR/GAL) 3.59 3. 

PCT TML 81.31 80.65 

KRR BLEND 99.50 99.51 

30 DAY AVE 99.51 99.51 

91.90 91*24 

OAD OCTANE BLND 100*17 99.93 

30 DAY AVE 100.47 100.19 

OXID. STAB. MI N« 270.00 270.00 

GUMStEX.MG/lOOML 0.20 0*60 

SULFUR 0.023 O.022 



eO 

79 



53. 2 
8 .4 
5.4 
8.9 
121.0 
409.0 

13"3*l 
131*6 

77.3 

96.0 
1*7 
l.OOO 
1.152 
1.0 

3.96 
80.39 
99.50 
99.50 
91.12 
9V.74 
99.98 
270. OO 

0.40 
0.027 



37.0 
11.3 
2.2 
5.0 
196.0 
418.0 
413.0 
143.3 
133.3 
78.3 
95.0 
1.2 
0.800 
1.060 
1.0 
3.10 
78.62 
99.51 
99.50 
92.13 
100.24 
99.86 
270.00 
0.40 
0.021 



55.2 
8.6 
5.5 
5.1 
127.0 
392. O 
409.3 
139.9 
134.8 
ttl.i 
97.3 
1.3 
l.OOO 
1.049 
1.0 
3.52 
79.75 
99.52 
99.50 
91.49 
100.50 
99.98 
270. OO 
0.60 
0.026 



54.9 



5.3 

127.0 
414.0 
410.0 
142.8 
136.0 
800 
96.2 
1.3 
2.500 
1.255 
1*0 
2.97 

99.40 
99.5>9 
91.59 
100. SO 
100.08 
270. go 
0.60 
0.026 



D7.-> 
12 ■» > 
o o i 
5.3 
1U3*J 
407. J 
407.* 
144. d 
138. > 
73. i 
95. ) 
1.2 
1.3C J 
1.29 » 
1. J 
2.9* 
79*95 
99.53 
99.49 
91*79 
100*05 
100*23 
2 70^00 
0.20 
O.U20 



L-13 



SUPER 76 GASOLINE SAN FRAiMC'.CCJ ^is-i,.c:<r ? INDUCTS WSPOhcT 



,J*LEND NUMBER 202 205 21* 215 216 222 223 

TANK NUMBER 1004 1002 61 1004 242 1004 1004 

DATE COMPLETED 9-22-72 9-29-72 10 -9-72 10-11-72 10-12-72 10-18-72 10-23-72 



BARRELS BLENDED 


69169* 


74471 . 


19764 . 


34654. 


34656. 


64283. 


64502* 


GRADE OF BLEND 


4 




C 


W 




W 




V/L TEMPERATURE 


132* 


132. 


10 7 . 


132. 


132 . 


132* 


132a 


COMPOSITION I VOL* PCT • ) 














LUK 


0* 0 


0.0 


4*3 


O «l ~I 


17.9 


25*4 


25.5 


AI V 1 A TC 

ALnTLA It 


0*0 




t 1l * ^ 


0.0 


0.0 


0.0 


0.0 


REFORMATS 


14*7 


14.6 


16 . 2 


43.2 


30.2 


10.7 


23.3 


BUTANE 


2*1 




13.2 


3.0 


2.5 


0. 3 


1.5 


L *S« T *P* 


*>9* 5 




45 • 6 


0«4 


30.0 


50 • 1 


36*2 


Cb— C6 


25*0 


26*9 


20 . 7 


27.6 


19.4 


13.5 


13*5 


L7» WAXY GASO* 


8*6 


6.4 


0.0 


0.0 


O.U 


O.O 


0*^ 


LT, CAT* 




0.0 


0.0 


0.0 


0.0 


0.0 


0.3 


LUN 


0*0 


0.0 


0.0 


0.0 


O.U 


O.U 


O.-'J 


TOTAL 


99*9 


100.0 


100. 0 


99.9 


100. u 


100.0 


loo.o 


BLEND QUALITY 
















GRAVITY API 


53.7 


33.2 


57. O 


55.2 




56.2 


56.1 


K.V.P. 


9.0 


a.4 


11.8 


8.6 




8.8 


8.6 


V/L RATIO 


5.6 


5.4 


2.2 


5.5 




6.2 


6.6 


30 DAY AVE 


12.7 


8*9 


5.0 


5.1 


5.3 


5.5 


5.7 


10 PCT POINT 


123.0 


121.0 


106.0 


127.0 


127*0 


121.0 


121. O 


MAX DEG. F BLEND 


416.0 


409.0 


418.0 


392.0 


414.0 


424.0 


40fe.O 


30 DAY AVE 


419.2 


416.7 


413.0 


409.3 


410*0 


413. O 


410^ 


W»U.F* BLEND 


131.9 


133.1 


143.3 


139.9 


142*8 


143.0 


146*2 


30 DAY AVE 


132.2 


131.6 


133.8 


134.8 


136.0 


137.5 


140.8 


!£VAP. AT 300 F 


76.9 


77.3 


78.8 


81.1 


80.5 


77. a 


/y.3 


RECOVERY PCT 


95.8 


96.0 


95.0 


97.3 


96.2 


97.0 


9 7oO 


RESIDUE PCT 


1.2 


1.7 


1.2 


1.3 


1.3 


1.4 


1.5 


RSH PPM 


1 .200 


1.000 


U.8O0 


1.000 


2.500 


1.300 


0.600 


30 DAY AVE 


1 .458 


1.152 


1.060 


1.049 


1.265 


1.273 


1 • 142 


CORR.3HR AT 122F 


1.0 


1.0 


1.0 


1.0 


l.O 


l.O 


l.O 


LEAD GR/GAL 


3.79 


3.96 


3.10 


3.52 


2.97 


2.93 


2.77 


PCT TML 


30.65 


80.39 


78.62 


79.75 


76.58 


79.70 


79.78 


K.RR BLEND 


99.51 


99.50 


99.51 


99,52 


99.40 


99.0U 


99,01 


30 DAY AVE 


99.51 


99.50 


99.50 


99.50 


99.49 


9y .38 


99. :7 


*RM 


91.24 


91.12 


92.13 


91.49 


91.59 


91.56 


91.49 


>AD OCTANE BLND 


99.93 


99.74 


100.24 


100.50 


100.60 


100.59 


1U0.56 


^ 30 DAY AVE 


100.19 


99.98 


99.88 


99.98 


100.08 


100.19 


100*33 


OXID. 5TAS. MIN. 


270.00 


270.00 


270.O0 


270.00 


270.00 


270. OO 


270.00 


GUMS • EX *MG/ 1 OOML 


0.60 


0.40 


0.40 


0.60 


0.60 


0.40 


0.40 


SULFUR 


0*022 


0.027 


0.021 


0.026 


0.026 


0*022 


0.017 



L-14 



BLEND NUMBER 

iK NUMBER 
DATE COMPLETED 
3ARRELS BLENDED 
3RADE OF BLEND 
Y/L TEMPERATURE 



63 69 

243 243 

3-11-73 3-20-73 

29972. 29372. 

W W 

122. 132. 



*2 11 83 Qi* 

1004 2»3 100* 243 

3-31-73 4 -1-73 4 -4-73 4 -7-73 

29382. 29317. 31543. 36801* 

W W Wf Mi 

132. 13.2. 132. 132. 



35 

-9-73 
53C83. 
W 

132. 



COMPOSITION (VOL. PCT. > 



LUK 

ALKYLATE 
1EFORMATE 
3UTANE 
..S.T.P. 

Z5-CS 

.T. VMXY GASO. 
-T . CAT. 

.U.N 

TOTAL 



30.9 


30.3 


28.2 


30.0 


0.0 


0.0 


0.0 


0.0 


42.1 


44.3 


42.9 


44.2 


3.0 


0.5 


5.7 


1 »1 


24.1 


24,7 


23.2 


24,7 


O.O 


3.0 


0*O 


0*0 


0.0 


0.0 


0.0 


0,0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0*0 


XOO.l 


100.0 


100. O 


100.0 



5.1 
0.0 
50.0 
2.9 
10.1 
31.9 
0.0 
0.0 
0»0 



4.0 
0.0 

5U.1 
1.0 
12.0 
32.8 
0.0 
0.0 
0.0 

99.9 



4.3 

0 jO 
49.0 
i.3 
12.5 
32*7 
CO 
0*0 
0.0 

LOCO 



BLENO QUALITY 



•RAVI TY API 
t.V.P. 

f/L RATIO 

30 DAY AVE 
10 PCT POINT 
IAX DEG.F BLEND 

30 DAY AVE 
I.U.F. BLEND 

30 DAY AVE 
IVAP. AT 300 F 
IECOVERY PCT 
IESIDUE PCT 
tSM PPM 

30 OAY AVE 
:ORR.3HR AT 122F 
»EAD GR/GAL 
CT TML 
.RR BLEND 

30 DAY AVE 

;rm 

-*rD OCTANE BLND 
. .0 DAY AVE 
IXID. STAB. MIN. 
>UMS.EX.MG/100ML 

SULFUR 



54*4 




54.9 




56.5 


55.0 


56.3 


8.6 




a.a 




9.5 


7*8 


8.0 


2,2 




11.0 




10.8 


1.4 


5o2 


7.8 


8.3 


6.8 


5.8 


5.1 


4.4 


4.7 


127.0 


135.0 


117.0 


136.0 


124.0 


134.0 


125*0 


384.0 


388.0 


410.0 


394.0 


370.0 


375.0 


364*0 


386.9 


389.5 


391.9 


391.4 


386.3 


386.6 


381.2 


136.9 


131.5 


151.1 


131.2 


140.7 


139.8 




139.0 


138.6 


139.2 


136.9 


136.8 


138.2 




85*2 


84* 1 


81.1 


84.3 


83.4 


86.3 


«8»7 


97.0 


97.0 


97.5 


97.0 


96.8 


97.2 


97.1 


1.4 


1.4 


1.4 


1.2 


1.2 


1.2 


1.2 


1 .400 


1.5C0 


1 .ooc 


1.8 JO 


0.8O0 


0.300 


o.ac i 


1.131 


1.095 


. Q.943 


1.071 


1.194 


1 .098 


1.032 


l.O 


l.O 


1.0 


1.0 


l.O 


1.0 


l.O 


1.70 


1.78 


1.94 


1.83 


1.96 


2.22 


2.54 


79.74 


79.73 


72.64 


80.35 


78.94 


79.85 


79.72 


99.01 


99.01 


99. OO 


99.32 


99. OO 


99.00 


99.01 


99.01 


99.02 


99.00 


99.30 


99.00 


99.00 


99. OO 


91.79 


91.56 


91.54 


91.51 


91*96 


91.70 


91.73 


100.44 


100.49 


100*40 


100.33 


100*51 


100*53 


ICO. 57 


100.43 


100.46 


100.46 


100.44 


100.42 


100.45 


100.47 


270. OO 


270. CO 


270.00 


2 70.00 


270*00 


270.00 


270.00 


0.40 


0.20 


0.20 


0. 30 


0.60 


0.00 


0.40 


0 .003 


0.003 


0.021 


0.002 


0.006 


0.001 


0.001 



L-15 



ae 87 39 

1001 238 1001 

4 -4-73 4 -6-73 4 -7-73 

19532. 40449. 15370. 

LW LW LW 

132. 132. 132. 



0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


23.7 


46.8 


30. a 


2.4 


2.0 


0.0 


44.7 


30.6 


4*3.1 


0.0 


0.0 


0.0 


29.2 


20.6 


23.1 


0.0 


0.0 


0.0 


100.0 


100.0 


100.0 



94 97 96 

287 288 28 ; 

4-11-73 4-12-73 4-18-71 

47921. 29006. 33675, 

LW LW LW 

132. 132. 132. 



0.0 


0.0 


C..C 


0.0 


0.0 


o.c 


0.0 


0.0 


o. : 


31.9 


49-2 


34 • L 


0.0 


1.5 


Q..C 


47.7 


30.6 


48-1 


CO 


0.0 


O.C 


20.7 


18.8 


17 -V 


0.0 


0.0 


0..V 


99.9 


100.1 


100. • 



59.7 


35.5 


59.6 


10.0 


7.6 


8.9 


18.4 


1.8 


85.8 


7.7 


6.8 


12.0 


118.0 


132.0 


121.0 


392.0 


400.0 


388.0 


403.7 


403.2 


402.2 


167.9 


135.6 


167.9 


149.5 


147.5 


148.8 


36.0 


79.9 


83.8 


96.0 


97.5 


97.0 


2.0 


1.6 


1.5 


0.700 


0.800 


1.300 


0.838 


0.832 


0.863 


1.0 


1.0 


1.0 


0.55 


0.52 


0.53 


0.52 


0.52 


0.52 


93.56 


93.92 


93.83 


93.96 


93.99 


93.94 


86.39 


66.Q6 


86.98 


93.16 


92.70 


93.40 


92.97 


92.93 


92.96 


0.00 


0.00 


0.00 


0.40 


0.20 


0.20 


0,007 


0,002 


0.002 



59.8 




58.7 


8.8 


<7Tt) 


9.o 


11.4 




a.i: 


13.3 


12l2 


13.2 


117.0 


128.0 


120. C 


392.0 


4C9.0 


398.0 


399.5 


400.4 


396.6 


172.3 


133.2 


162. a 


152.6 


150.8 


153. G 


35.1 


79.1 


83.1 


97.2 


96.6 


97.0 


1.2 


0.0 


1.4 


0.800 


0.600 


1.200 


0.966 


0.932 


1.022 


1.0 


1.4 


l.c 


0.54 


0.53 


0.54 


0.53 


0.53 


0.53 


93.80 


94.26 


93.35 


93.93 


93.96 


93.97 


86.86 


86. 12 


86.83 


93.30 


92.75 


93.29 


93.01 


92.99 


93.04 


0.00 


o.oo 


0.00 


0.20 


0.40 


0.40 


0.004 


0.007 


0.0G2 



I.-16 



E f CH ? NGE .. S V B _*" R6 °* H SAN PRftrtC » s C0 REFINERY PRODUCTS REPORT 



( .ENO NUMBER 90 100 

TANK NUMBER 1003 1010 

DATE COMPLETEO 
BARRELS BLENDED 
GRADE OP BLENO M W 

V/L TEMPERATURE 132. 132. 



4-10-73 4-21-73 
57776. 24048. 



113 
1010 
5 -3-73 
23409. 
W 

132. 



125 139 149 161 

1003 1003 1003 1003 

5-18-73 6 -9-73 6-18-73 7 -8-73 

23860. 74424. 46206. 



24083. 
W 

132. 



U 

140. 



M 

140. 



14C. 



COMPOSITION I VOL. PCT. I 



L.S.T.P. 

LT. WAXY GASO* 

C5-C6 

LUN 

BUTANE 
LUK 

REFORMATS 
ALKYLATE 

TOTAL 



48.1 
51.9 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 



54.3 
38.2 
6.2 
0.0 
1.3 
0.0 
0.0 
0.0 

100.0 



48.9 
46.2 
0.0 
0.0 
4.9 
0.0 
0.0 
0.0 

100.0 



42.6 
54.2 
0.0 
0.0 
3.1 
0.0 
0.0 
0.0 

99.9 



47.1 

50.3 
O.C 
0.0 
2.7 
0.0 
0.0 
0.0 

100.1 



38.0 
60.2 
0.0 
0.0 
1.9 
0.0 
0.0 
0.0 

100.1 



39.2 
59.9 
0«C 
O.C 
0.7 
O.C 
O.C 
0.0 

99.9 



BLENO QUALITY 



GRAVITY API 

R.V.P. 

V/L RATIO 

30 DAY AVE 
10 PCT POINT 
MAX DEG.P BLEND 

30 OAY AVE 
W.U.F. BLEND 

30 DAY AVE 
EVAP. AT 300 F 
RECOVERY PCT 
RESIOUE PCT 
RSH PPM 

30 DAY AVE 
C0RR.3HR AT 122F 
LEAD GR/GAL 
KRR BLENO 

30 OAY AVE 
KRM BLEND 
( 'R ♦ KRM 
v . 30 DAY AVE 
<fXlO. STAB. MIN. 
GUMS,EX«MG/100ML 
JUL FUR 



59.8 


58.0 


57.8 


58.9 


58.6 


8.8 


8.1 


8.7 


8.5 


8.7 


9.5 


4.7 


5.4 


7.0 


16.0 


6.8 


6.9 


7.4 


5.7 


11.4 


125.0 


129.0 


131.0 


127.0 


134.0 


413.0 


418.0 


423.0 


412.0 


414.0 


410.4 


411.4 


416.3 


417.6 


412.9 


164.9 


149.2 


140.8 


155.0 


151.1 


162.7 


161.7 


155.9 


148.4 


153.0 


83.5 


61.2 


80.0 


82.5 


81.5 


97.0 


96.0 


96.8 


96.2 


97.8 


1.3 


1.4 


1.2 


1.3 


1.2 


1.500 


0.800 


1.000 


1.000 


0.400 


2.021 


1*469 


1.228 


0.932 


0.701 


1.0 


1.0 


1.0 


1*0 


1.0 


1.67 


1.75 


1.76 


1.98 


1.76 


91.10 


91.00 


91.11 


91.03 


91.01 


91.07 


91.05 


91.07 


91.04 


91.02 


86.19 


86.15 


65.98 


86.32 


86.05 


177.29 


177.15 


177.09 


177.35 


177*06 


177.11 


177.17 


177.21 


177.19 


177.20 


0.00 


0.00 


O.00 


0.00 


0.00 


0.60 


0.40 


0.40 


0.20 


0.20 


O.004 


0.001 


0.001 


0.003 


0.001 




L-17 



















REGULAR 


76 GASOLINE 


uw 


SAN FRANC I SCO REFINERY PR30UCTS REPORT 


BL&ND NUMBER - 


56 


5 9 ■ 


63 


68 


71A 




7a 


^^MK NUMBER 


1002 


1002 


1001 


1001 


1001 


1001 


1001 


DATE COMPLETED 


3-21-74 3 


-24-74 


3-31-74 


4 -7-74 


4-10-74 


4-14-74 


4-22-74 


BARRELS BLENDED 


50090. 


355B6. 


65946. 


50027. 


42074. 


29976. 


598007 


GRADE OF BLEND 


W 


w 


M 


W 


W 


W 


W 


V/L TEMPERATURE 


132. 


132. 


132. 


132. 


132. 


132. 


132.. 


COMPOSITION ( VOL* PCT. I 


LAR LT. CAT 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


LT. WAXY GASO. 


20.1 


0.0 


0.0 


o.o 


0.0 


0.0 


0.0 


C5-C6 


u.u 


u.u 


u.o 


u.o 


^U. 1 


f mt> 


1.9 


L.S.T.P. 


0.0 


24.0 


18.6 


15. 1 


0.0 


0.0 


15.8 


BUTANE 


4.3 


3.7 


3.1 


3.2 


4.0. 


3.3 


4.1 


LUK 


9.U 


31. J 


31.3 


32. 0 


13.2 


3 u. a 


29.2 


H.S.T.P. 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


O.C 


REFORMATE 


66.6 


40.9 


47.0 


49. 7 


62.7 


58.3 


48.4 


TOTAL 


100.0 


99.9 


100.0 


100.0 


103.0 


100. 0 


99.9 


BLEND QUALITY 


GRAVITY API 


50.7 




53.4 


53.9 


53.7 


54.1 


53.4 


R.V.P. 


9. 1 




8.8 


8.8 


8.7 


9.0 


8.7 


V/L KAI1U 


J. 6 




b.i 


6.2 


8.2 


/•4 


6.C 


30 DAY AVE 


8.3 


8.3 


7.5 


7.3 


7.0 


6.9 


6.6 


10 PCT POINT 


129.0 


126.0 


129.0 


122.0 


129.0 


127.0 


132.C 


MAX Ubli.h BLbNU 


34b. U 


362. U 


369. U 


363. U 


359.0 


361.0 


368.1 


30 DAY AVE 


355.3 


356.6 


3 59.8 


360.3 


360.0 


360. 1 


364. 5 


W.U.F. BLENO 


123.8 


127.7 


134.5 


139.8 


137.1 


137.8 


129.3 


3U UAY AVb 


III.* 


1 £ / • J 


129.2 


I JU. V 


131.6 


133.3 


1 34. c 


EVAP. AT 300 F 


90.5 


88.3 


86.9 


86.2 


87.5 


87. 9 


85. C 


RECOVERY PCT 


96.0 


96.0 


96.8 


97.0 


97.0 


97.0 


97. C 


KbblUUb PLI 


I • I 




1 . 1 


1.3 


I .2 


L.U 


1.2 


RSH PPM 


0.600 


0. 700 


2.000 


2.000 


1.200 


1 1 . 100 


1.40C 


30 DAY AVE 


1 .166 


1.076 


1.318 


1.431 


1.318 


' 1.353 


■ 1.496 


LLUK.JHK Al 122F 


i.o ■ 


l.U 


rro— 


l.U 


■ - 1.0 


L.U 


r.c 


LEAO GR/GAL 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


30 OA V AVE 


O.OO 


0.00 


0.00 


0.00 


0.00 


0.00 


O.OC 


KK* BLbNU 




95. 5U 


95. U4 


94.91 


94.90 


94.9V 


94.92 


KRM BLENO 


85. 36 


85.21 


85. 18 


65. 13 


85.50 


85.31 


85.47 


KRR+KRM/2 


90.77 


90.35 


90. 1 I 


90.02 


90.20 


90. 15 


90. IV 


3U UAT AVE 


' 9U.5U 


9U.47 


9U.38 


1 VU. 32 


90.30 


J. £D 


— VO. It 


^fc\0 OCT. BLEND 


91.70 


91.56 


91.54 


91.50 


91. 78 


91.63 


91.7* 


^^30 DAY AVE 


9L.65 


91.63 


91.60 


91.59 


91.62 


91.61 


91.62 


0X1U. STAB. WIN. 


O.UO ~ 


O.UU 


U.UU 


OiOU ■ 


o.oo — 


o nro " 


OTOC 


GUMStEX.MG/lOOML 


0.20 


0.40 


0.20 


0.40 


0.20 


0.00 


O.OC 


SULFUR 


0.009 


0.002 


0.000 


0.000 


0.000 


0.000 


O.OOC 



I.-18 



. EXCHANGE 


REGULAR 


SAN 


FRANC I SCO 


REF INERY 


PRODUCTS 


REPORT 




* f ' ' 

*■ 
















BLENO NUMBER 


120 


128 


131 


L43 


151 


157 


163 


NUMBER 


1003 


1QQ6 


1003 


10Q6 


1003 


IQQ6 


lOO^I 


OATE COMPLETED 


6 -6-74 


6-16-74 


6-23-74 


7 -3-74 


7-10-74 7 


-19-74 


7-24-74 


BARRELS BLENOEO 


49819. 


40253. 


53379. 


48993. 


49050. 


48808. 


49475, 


GRAOE OF BLEND 
















V/L TEMPERATURE 


140. 


140. 


140. 


140. 


140. 


140. 


140. 


L.S.T.P. 


47.3 


63.4 


70.0 


52.3 


58.5 


58.8 


57.7 


LT. WAXY GASO. 


46.4 


33.5 


26.4 


45.7 


39.0 


39.0 


40.1 


C5-C6 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


LUN 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


BUTANE 


1.5 


3.L 


3.6 


2.0 


2.5 


2.2 


2.2 


LUK 


0.0 


0.0 


0.0 


0.0 


O.O 


0.0 


O.O 


ALKYLATE 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


REFORMATS 


4.7 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


TOTAL 


99.9 


100.0 


100. 0 


100.0 


100.0 


100.0 


100.0 



BLEND QUALI TY 



|Mk/ITY API 




58.3 


57.4 


60.4 


58.9 


59.3 


59.3 


RW.P. 


3S> 


8.9 


8.6 


8.6 


8.9 


8.8 


8.8 


V/L RATIO 




17.6 


12.6 


17.0 


16.4 


19.4 


18.6 


30 OAY AVE 


10.8 


12.1 


12.7 


16.4 


15.7 


16.2 


17.8 


10 PCT POINT 


129.0 


133.0 • 


133.0 


132.0 


128.0 


127.0 


128.0 


MAX DEG.F BLEND 


391.0 


392.0 


394.0 


383.0 


390.0 


406.0 


399.0 


30 OAY AVE 


388.8 


387.9 


389. 1 


390.0 


389.7 


393.2 


394.4 


W.U.F. BLENO 


166.9 


148.6 


140.4 


158. 1 


152.2 


161.6 


160.2 


30 DAY AVE 


165.4 


164.9 


159. 1 


153.4 


149.6 


152.7 


158.0 


EVAP. AT 300 F 


85.8 


83.0 


82.9 


84. 8 


83.9 


83. 2 


84.0 


RECOVERY PCT 


97.0 


96.8 


96.3 


96. 2 


96.3 


97.0 


96.7 


RESIDUE PCT 


1.3 


1.3 


1.2 


1.5 


1.5 


1.3 


1.2 


RSH PPM 


0.400 


0.600 


0.900 


1.600 


1.500 


1.400 


1.300 


30 DAY AVE 


0.828 


0. 799 


0.789 


0.886 


1.169 


1.340 


I .449 


C0RR.3HR AT 122F 


L.O 


1 .0 


1.0 


1.0 


1.0 


1.0 


1.0 


LEAO GR/GAL 


2.57 


2.31 


1. 88 


2.50 


2.09 


2.21 


2. 32 


KRR BLEND 


93.02 


93.01 


93.01 


93.03 


,92.97 


93.00 


93.01 


30 OAY AVE 


93.01 


93.01 


93.01 


93.01 


93.00 


93.00 


93.00 


KRM BLEND 


88.65 


87.97 


87.23 


88.69 


87. 83 


87.57 


87.60 


KRR + KRM 


181.67 


180.98 


180.24 


181.72 


180.80 


180.57 


180.61 


30 DAY AVE 


181.84 


181.67 


181.30 


181.14 


180.91 


180.81 


180.92 


OXID. STAB. MIN. 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


GUMS, EX.MG/IOOML 


0.20 


0.20 


0.40 


0.40 


0.40 


0.40 


0.20 


SULFUR 


0.004 


0.003 


0.001 


0.002 


0.003 


0.003 


0.003 
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It 5*121: 1 46 UW SAN F * A ' 4C **C0 K£F INERY PRODUCTS 



BLENO NUMBER 


105 


111 


113 


I 19 


121 


123 


124 


( X.NK NUMBER 


199* 


288 


287 


100| 


288 


287 


288 


DATE COMPLETEO 


5-21-77 


5-26-77 


5-30-77 


6 -2-77 


6 -4-77 


6 -7-77 


6-10-77 


BARK ELS BLENOED 


793*5. 


79197. 


59542. 


39576. 


44527. 


70717. 


69361. 


CRAOE OF BLEND 


W 


•M 


W 


W 


W 


W 


W 


V/L TEMPERATURE 


140. 


140. 


140. 


140. 


140. 


140. 


143. 


COMPOSITION (VOL. PCT. 


) 












BUTANE 
C5-C6 


1.4 

0.0 


2.0 
0.0 


1.9 
0.0 


2.6 
0.0 


3.3 
0.0 


2.8 
0.0 


2.6 
0.0 


LT. WAXY GASO. 
LUK 

REFORMATS ( 10 I ) 


0.0 
34.8 
57.4 


0.0 
37.4 
54.5 


0.0 
38.4 
55.1 


0. 1 
36.0 
55.4 


0.0 
38.1 
57.3 


0 .0 
36 .5 
55.6 


0.0 
32.0 
53.8 


i*L A T (971 


6.5 


6. 1 


4.6 


to . 0 


1.3 


5.1 


1 1 .6 


TOTAL 


LOO.l 


100.0 


100.0 


100. 1 


100.0 


L t50 -3 


inn.ii 


BLEND QUALITY 


GRAVITY (API) 


52.20 


53.00 


52.80 


52.30 


53. 30 


52. 50 


51.80 


PCT POINf 
50 PCT POINT 
90 PCT POINT 


12*. 00 
233.00 
339.00 


121.00 
227. OO 
336.00 


125.00 
229. wO 
333.00 


125.00 
232.00 
335.00 


I 19. OO 
223.00 
332 .00 


128.00 
23 1.00 


127.00 
238.00 
J39.00 


R.V.P. 

30 OA Y AVc 
V/L RATIO 


8.40 
8.68 
14.40 


8 .90 
8. 70 
17.70 


8.50 
8. 72 
15.80 


8.80 
8. /6 
13.20 


8.60 
8. 75 
15.60 


C7J40J 
8T55 
16. 80 


9.00 
9.57 
14.80 


30 DAY AVE 
*AX DEG.F BLENO 
30 DAY AVE 


10. 18 
415.00 
413.83 


11.95 
41 1 .00 
414. 59 


12.91 
406. OO 
414.27 


13.41 
408. 00 
414. 36 


13. 57 
405.00 
413.67 


14. 21 
406. 00 
412.42 


14.28 
413.00 
411.93 


W.J.N. BLEND 
30 OAY AVE 
RECOVERY PCT 


407.90 
392.49 
97.00 


399. 05 
389.56 
96. 50 


401. 90 
389.04 
97. uO 


415.00 
392. 19 
97.30 


392. 75 
392.23 
97.00 


406. 20 
395.92 
9O.00 


4 13.80 
400.04 
96.00 


-tcilDUE" PCT 
C0RR.3HR AT 122F 
Ms* (GR/GAL) 


I. 10 
1.00 
0.00 


1 .30 
1 .00 
0.00 


1 .20 
1 .00 
0. 00 


I . 30 
I .00 
0.00 


I . 30 
I .00 
0.00 


1. lu 
L.00 
0. 00 


1.30 
1 .00 
0.00 


30 DAV Ave 
RRR BLENO 
K\M BLENO 


0.02 
95. 32 
85.50 


0.02 
95.28 
95.49 


0.02 

95.22 
85. 50 


o.o2 

95.20 
85.49 


0.02 
95.50 
85. 50 


0.01 
95. 14 
85. 51 


0.00 
95.26 
85.51 


30 DAY AVE 
R3A0 OCT • BLENO 


90.41 
90.29 
90.63 


90.38 
90.24 
90.63 


90. J6 
90.24 
90.63 


90. 34 
90.25 
90.63 


90.50 
90.27 
90.50 


90. 32 
9w. 25 
90. 63 


90.38 
90.26 
90.64 


30 OaV AV£ 
OXIO. STAB. MIN. 
GUMS, EX.MG/LOOML 


90.62 
0.00 
0. 00 


90.62 
0. 00 
0. 20 


90.62 
O.OO 
0.00 


90.62 
0.00 
0.20 


90.61 
O.OO 
0.20 


90.61 
0.00 
0. 00 


90.62 
0.00 
0.20 


( H (PM) " 
30 DAY AVE 
LEAD 


1 .000 
1.116 
0.000 


I. 300 
1. 14o 
0.000 


I. 000 
1. 146 
0.000 


1 .300 
1. 134 
0.001 


1 .800 
1. 184 
0.001 


0 .400 

1 .059 
0.001 


0.600 
0.971 
0.000 



I.-20 



•-HP*CAREp" 

.,14.1.9 _0.4/_19y.78 



.EXCHANGE.. REGULAR SAN FRANCISCO REFINERY PRODUCTS REPORT 



BLEtf Q__NUMBEB 4.7. 59A 71 J4 ._t»5 9 J 105 . 

TAJIK .MU48ER 60 6 I 60 60 61__ ... 6 1 1004 

0A_XE_C0ia£l»fLXEj2 2-14-78 3_=l3^Z\I *=J.l^l3 1^19^78 3^2 H -7 8 .4 -6-=i8_4^1S-7 8 

BARRELSJ^LENpEQ 4 0307 . 3 8 6 7?.. 2?_5_?. 1 . 2 5.5.1 8.. 2 8_8 3 * . 338 92 . .5 2_7 25 



SL^L TE.-1££i!Hi.T.UJR.e 


1.1-6.. 


116. 124. 


12.4. 


124^ 


124. 


_ 124«_ 














COMPOSITION 


CVOL. PCT.) 












BUTANE 


5.9 


6.7 .0 


.2 


2.0 


p9 




C5-C6 
_ . L T ._ «A XY GASP f 


46.4 
.0 


4.1 52.2 
21.8 .0 


22.9 

.0 


.0 
26.4 


19.8 
33. 4 


2l"! 7 " 
• 0 


LUK 

REFORM ATE 


.0 

.0 


.0 .6 

... .0 . .0 


.0 

. ... . • ** — .. 


.0 
.0 


.u 

.0 


.0 

.o_ 

74.8 

* .o 


PLAT 

LAR REFORftATE 


47.7 
.0 


67.3 47.8 
.0 .0 


76.9 
.0 


71 .J 
.0 


46.8 
.0 


TOTAL 


100.0 


99.9 100.0 


IOU.0 


lOO.l 


100.0 


100.0 



eLEND QUALITY 



GRAVI TY (API ) 60.60 5 5.90 60.20 59.60 _54_«*° 57.60 5 6.40 

10 PCT POINT 113.00 113.00 126. 00~ 115.00 134.00 120.00 131.00 

50 PCT POINT 20l«.°0 226.00 207.00 206.00 238.00 _ 210.00 228.00 

90 PCT POINT 325.00" * 339.00 "325. OO'*" "326706" 338. 00~ ~323.00' 338~.00~ 

MAX DEG.F BLEND 392.00 417^.00 401.0 0 394.00 418 . 00 394.00 419.00 

30 DAY AVE 400.95" 401.98 403.36 405T?9 408759 40l7AJ 40 972 6 " 



7.S0> 8.90 



30 DAY AVE 11.49 11.69 11.04 10.05 9.66 81*7 8.35 

V/L RAT IO 12 .0 0 9.60 5.40 2 . 80_ 2^2 0_ 1.10 2 .80 

30 DAY AVE 9 . 9 d " 11 . 53 9.35 6.42 " 5.43 27 8~2 ~ 2.27~~ 

RECOV ERY PCT 95 . 00 95.00 96.00 97. 00 96.0 0 96. 50 97.00 

LEAD ~( GR/GAL) "* l745 1.18 2.08 1.87" 1.26 T~.85' 1.34 

30 DA Y AVE 1.17 1 . 22_ 1. 53 1.65 1.56 1 .7 7. 1 -_54_ 

KRR BLEND 9~3~. 0~2 93^01 93.01 93^00 93.00 " 93.00 9Y.00 

- 30 DA Y AVE 93.01 93.01 93.01 93.01 93.01 93.00 93.00 

K R M"~aTTE NO 8 8TF4 8 7 .* 1 8 8 7 .1 9 8 7 7*8 8 b~. 8 0" 8 7 75 8 8 7 1 17 " 

KRR » KRH 181.16 180.19 180.20 180.48 179.80 180.58 180. 17_ 

TO OAY AVE 180.44 180.49 180.55" 130.27 1807l6 r8 07 27 18~0"725 
RE SIDUE PCT 1.20 1.20 1.20 1.10 1.20 1.10 " 1.10 

^orrTThr at 122T T706 I7oo r.oo ~17oo f76o" T.'6~o i7o"o~ 

PUMSrEX. WG/lOOWL .20 .20 .20 .20 .20 .20 .20 

RSVTPP* i 7400" ; 606 " . 400 75<To 73o6 Tjou ~4W~ 

30 D A Y AVE .416 .471 .471 . 510 .4 60 .368 .374 

SULFUR " 7DW~ .000" ~ .600 .6T50 .000 .*000 .000 
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Aviation Fuels 



INTRODUCTION 

It is difficult to discuss aviation fuels with- 
out reviewing the development history of 
the various types of aviation fuels and de- 
scribing quality requirements in terms of 
official specifications produced by the co- 
operative efforts of engine manufacturers, 
airline operators, fuel suppliers, and ap- 
propriate government departments. These 
documents define the required fuel proper- 
ties and specify the standard lest methods 
to be used. The international validity of 
these specifications and rigid enforcement 
ensures that fuels of uniform quality are 
available on a worldwide basis for all types 
of aircraft engines. 

It is not feasible to include full details 
of all major international specifications in 
this chapter. Even summaries of the main 
requirements would be of little permanent 
value, since these specifications are re- 
vised and updated frequently to meet new 
aircraft needs or reflect changing supply 
situations. However, the basic content of 
the various specifications covering similar 
grades of fuel do not differ greatly, and, 
with few exceptions, the same fuel proper- 
ties are controlled in each. Typical exam- 
ples of the physical and chemical property 
requirements contained in current specifi- 
cations are included for each of the main 
aviation gasoline and jet fuel grades. 

HISTORICAL DEVELOPMENT 
OF AVIATION FUELS 

Aviation gasolines for spat k-ignition en- 
gines reached their development peak in 
the 1939 to 1945 war years. The advent of 
the gas turbine inhibited further piston en- 
gine development, and. although large 
quantities of aviation gasoline will be re- 



quired for many years, quality require- 
ments are unlikely to change significantly. 

The first aviation gas-turbine engines 
were regarded as having noncritical fuel 
requirements. Since ordinary illuminating 
kerosine was the original development 
fuel, the first turbine fuel specifications 
were written largely around the properties 
and test methods associated with this well- 
established product. With increased com- 
plexity in design of the engine and its con- 
trol, fuel specification tests have become 
inevitably more complicated and numer- 
ous. Current demands lor improved perfor- 
mance, economy, and overhaul life will in- 
directly continue the trend towards 
additional tests; nevertheless, the optimum 
compromise between fuel quality and 
availability is achieved largely by the cur- 
rent fuel specifications. 



AVIATION GASOLINE 

Composition and Manufacture 

Aviation gasoline is the most complex fuel 
produced in a refinery. Strict process con- 
trol is required to ensure that the stringent 
(and sometimes conflicting) specifications 
are met for volatility, calorific value, and 
antiknock ratings. In addition, careful han- 
dling is required during storage and distri- 
bution to guard against various forms of 
contamination which can affect such prop- 
erties as volatility, gum values, and the 
copper strip corrosion test. 

Aviation gasoline consists substan- 
tially of hydrocarbons. Sulfur-containing 
and oxygen-containing impurities are lim- 
ited strictly by specification and only cer- 
tain additives are permitted (refer to the 
section on Aviation Fuel Additives). 

The main component of high-grade avi- 



46 ation gasolines is isooctane produced in 
^ICANCE the alkylation process by reaction of refin- 
F TESTS ery butenes with isobutane over acid cata- 
— lysts. To meet volatility requirements for 
the final blend, a small proportion of iso- 
pentane (obtained by superf ractionation of 
light straight-run gasoline) is added. The 
aromatic component required to improve 
rich mixture rating is usually a catalytic re- 
formate. The amount of aromatic compo- 
nents added is limited indirectly by the 
gravimetric calorific value requirement. 

Only grade 80 fuel can include a pro- 
portion of straight-run gasoline because 
straight-run gasolines, which contain vary- 
ing amounts of paraffins, naphthenes, and 
aromatics invariably lack the necessary 
branch-chain paraffins (isoparaffins) re- 
quired to produce the higher grade fuels. 



Specifications 

Con lent 

Aviation fuel specifications generally con- 
tain three main sections covering suitabil- 
ity, composition, and chemical and physi- 
cal requirements. 

The suitability section is included as u 
safeguard against the possible failure in 
service of a fuel which meets all the pub- 
lished physical and chemical tests in the 
specification. It throws the onus on the fuel 
producer to obey the spirit as well as the 
letter of the law. This philosophy is inher- 
ent in all aviation fuel specifications. 

The composition section stipulates 
that the fuel must consist entirely of hydro- 
carbons except for trace amounts of ap- 
proved additives, such as alkyl lead anti- 
knock additive, dyes, and oxidation 
inhibitors. Its main importance is in listing 
the approved additives and, indirectly, in 
excluding any nonhydrocarbon blending 
components such as oxygenates, which 
might be used to improve a critical prop- 
erty of the fuel at the ultimate expense of 
other fuel properties. 

The chemical and physical require- 
ments section is the one most familiar to 
users since it carefully defines the allow- 
able limits for many chemical and physical 
properties of the fuel and the standard test 
methods to be employed. 



Fuel Grades 

About six basic fuel grades have been in 
use since the 1939 to 1945 war period. In re- 
cent years, the diminishing demand for avi- 
ation gasoline has led to a reduction in the 
number of grades available. With fewer 
fuel grades, manufacturing, storage, and 
handling costs were reduced with subse- 
quent benefits to consumers. At present, 
three grades— 80. 100, and 100 lowlead— 
are specified in ASTM Specification for 
Aviation Gasolines (D 910). 

Specifications covering the various 
grades have been drawn up by a number of 
bodies, and these have been revised as en- 
gine requirements changed. The most com- 
monly quoted aviation gasoline specifica- 
tions are those issued by the U.S. 
Department of Defense (military specifica- 
tions), the British Ministry of Defense 
(DERD 1 specifications), and the American 
Society for Testing and Materials (ASTM D 
910). Table 1 lists the main aviation gaso- 
line specifications in current use and indi- 
cates the various grades together with 
their identifying dye colors. 

Due to the international nature of avia- 
tion activities, the technical requirements 
of all the Western specifications are virtu- 
ally identical, and only differences of a mi- 
nor nature exist between the specifications 
issued in the various major countries. The 
Soviet COST specifications (and their East 
European equivalents) differ in the grades 
covered and also in respect to some of the 
limits applied, but, in general, the same 
fuel properties are controlled, and most 
test methods basically are similar to their 
Western equivalents [American Society for 
Testing and Materials (ASTM) and Institute 
of Petroleum (IP) standards]. Soviet avia- 
tion gasoline grades are summarized in 
Table 2. 

Table 3 provides detailed require- 
ments for aviation gasoline as contained in 
ASTM Specification for Aviation Gasolines 
(D 910). In general, the main technical re- 
quirements of all other Western specifica- 



'ln current issues of the British Military Specifi- 
cations, the traditional term "D.Eng.R.D." has been 
abbreviated to "DERD" (Directorate of Engine Re- 
search and Development). For uniformity, this new 
abbreviation is used throughout this chapter, even for 
obsolete specifications. 



iation gasolines— main international specification grades. 



Current Specifications 



Color 


Nominal 
Antiknock 
Characteristics, 
Lean/Rich 


NATO 
Code 
Number 


DERD 2485 
British 
Ministry 
of Defense 


MIL G 5572 

U.S. 
Department 
of Defense* 


ASTM 
D 910 


Use 


Colorless 

Colorless 

Rod 

Blue 

Blue 

Green 

Brown 

Purple 


73 
80 
80/87 
91/96 
100/130 
100/130 
108/135 


F-13" 
FI2 

F 15 

F-18 


80 

100LL 
100 


80/87 

obsolete — 

100/130 

obsolete 


80 
I00LL 

too 


blending component 
blending, historic 
minor civil 

major civil 
minor military 


115/145 


F22 


115 


115/145 




military— virtually 
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■Obsolete designation. 

•Specification MlL-G-5572 was withdrawn in 1988. 



TABLE 2. Soviet aviation gasoline grades. 



Specification 


Grade 


Color 


Use 




B.70 


colorless 


obsolete 


COST- 101 2 


B.9I/II5- 


green 


current 


GOST-I0I2 


B.95/130" 


yellow 






B. 100/ 130 


bright orange 


obsolete 


GOST-5760 


BA(1 15/160) 




obsolete 



■In regular and premium qualities. 



lions are virtually identical to those in Ta- 
ble 3, although differences occur in the 
number of grades covered and. in some 
cases, the amount of tetraethyl lead (TEL) 
permitted. The various grades within the 
specification differ fundamentally in only 
a few vital respects, such as color, anti- 
knock ratings, and TEL content. This is 
true of all the Western aviation gasoline 
specifications. The two remaining grades 
in the Soviet GOST specification are subdi- 
vided, somewhat curiously, into ordinary 
and premium qualities with differing lim- 
its for aromatics, olefins, sulfur, and 
acidity. 

The limits specified for Western 
grades of aviation gasoline were, in most 
cases, dictated originally by military air- 
craft engine requirements. Since then, the 
performance requirements for civil and 
military aircraft engines have changed 
ve ry little. However, improved fuel manu- 
facturing techniques and the reduced de- 
mand for certain grades has allowed fuel 
suppli ers to produce modified fuel grades 
more suited to market requirements. In 
some cases, the objective has been to offer 



a technically superior fuel; in other cases, 
the aim has been the reduction of produc- 
tion, storage, and handling costs by provid- 
ing a fuel suitable for use in a wider range 
of engine types than was possible with the 
standard grades. 



Characteristics and Requirements 

Antiknock Properties 

The various fuel grades are classified by 
their "antiknock" quality characteristics 
as determined in single-cylinder labora- 
tory engines. Knock, or detonation, in an 
engine is a form of abnormal combustion 
where the air/fuel charge in the cylinder ig- 
nites spontaneously in a localized area in- 
stead of being consumed progressively by 
the spark-initiated flame front. Knocking 
combustion can damage the engine and 
give serious power loss if allowed to per- 
sist. The various grades are designed to 
guarantee knock-free operation for a range 
of engines from those used in light aircraft 
up to high-powered transport and military 
types. 
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TABLE 5. Detailed requirements for aviation gasolines* 



Grade IOOLL 



Knock value, lean rating: 
Minimum octane number 

Knock value, rich rating: 
Minimum octane number 
Minimum performance number 

Color 

Dye content: 

Permissible blue dye. max. mg/U.S. gal 
Permissible yellow dye. mg/U.S. gal 
Permissible red dye. max. mg/U.S. gal 

Tetraethyl lead. max. mL/U.S. gal 
gPb/L 



is for All Grades 



Distillation temperature. °C<°F): 

10% evaporated, max temp 

40H evaporated, min temp 

50% evaporated, max temp 

90% evaporated, max temp 
Final boiling point, max. *C (*F) 
Sum of 10 and 50% evaporated temperatures. 

min. *CCF) 
Distillation recovery, min, % 
Distillation residue, max. % 
Distillation loss. max. % 

Net heal of combustion, miit. Btu/lb (MJ/kg) 
Vapor pressure: 

min. kPa(psi) 

max. kPa(psi) 
Copper strip corrosion, max 
Potential gum (5-h aging gum). 

max. mg/100 mL 
Visible lead precipitate, max. mg/100 mL 
Sulfur, max %m 
Freezing point, max. •C(°F( 
Water reaction 



75(167) 
75(167) 
105(221) 
135(275) 
170(338) 

135(307) 



38(5.5) 
49(7.0) 
No. I 



Permissible antioxidants, i 



;. lb/1000 bbl (42 gal) 



O.OS 

-58(-72) 
Volume change nc 
exceed ± 2 mL 



■ASTM Specification for Aviation Gasolines (D 910 85) 



The antiknock ratings of aviation gaso- 
lines are determined in standard ASTM 
laboratory engines by matching their per- 
formance against reference blends of pure 
isooctane (2.2,4-t rimethyl pentane) and n- 
heptane. Fuel rating is expressed as an oc- 
tane number (ON) which is defined as the 
percentage of rsooctane in the matching 
reference blend. Fuels of higher perfor- 
mance than pure isooctane (100 ON) are 
tested against blends of tsooctane with var- 
ious amounts of antiknock additive. The 
rating of such fuel is expressed as a perfor- 
mance number (PN) which is defined as the 
maximum knock-free power output ob- 
tained from the fuel expressed as a per- 
centage of the power obtainable on 
rsooctane. 

The antiknock rating of fuel varies ac- 



cording to the air/fuel mixture strength 
employed. This fact is used in defining the 
performance requirements of the higher 
grade aviation fuels. As mixture strength is 
increased (richened), the additional fuel 
acts as an internal coolant and suppresses 
knocking combustion which, in turn, per- 
mits a higher power rating to be obtained. 
Since maximum power output is the prime 
requirement of an engine under rich take- 
off conditions, the "rich mixture perfor- 
mance" of a fuel is determined in a special 
supercharged single-cylinder engine using 
ASTM Test for Knock Characteristics of 
Aviation Fuels by the Supercharge Method 
(D 909/IP I 19). Similarly, economic cruis- 
ing operation of an engine is obtainable 
with weak (lean) mixture strengths. "Weak 
mixture performance" is determined by 



ASTM Test for Knock Characteristics of 
Motor and Aviation Fuels by the Motor 
Method (D 2700/IP 236). 

Until 1975, ASTM Specification for 
Aviation Gasolines (D 910) designated avia- 
tion gasoline grades with two numbers, for 
example, "grade 1 00/ 1 30." The lower num- 
ber denoted an antiknock of 100 minimum 
by the lean mixture test procedure, and the 
higher number 130 minimum by the rich 
mixture procedure. Although the ASTM 
specification now uses only one number to 
designate grade (the number from the lean 
mixture procedure) some other specifica- 
tions still use both. 

Volatility 

All internal combustion engine fuels must 
be easily convertible from storage in the 
liquid form to the vapor phase in the engine 
to allow formation of the combustible air/ 
fuel vapor mixture. If gasoline fuel volatil- 
ity is too low, liquid fuel enters the cylin- 
ders and washes lubricating oil from the 
walls and pistons. This would increase en- 
gine wear and cause dilution of the crank- 
case oil. Poor volatility can also give rise 
to critical maldistribution of mixture 
strength between cylinders. If volatility is 
too high, fuel can vaporize in the fuel tank 
and supply lines giving undue venting 
losses and the possibility of fuel starvation 
through "vapor lock" in the fuel lines. The 
cooling effect due to rapid vaporization of 
excessive amounts of highly volatile mate- 
rial also can cause ice formation in the car- 
buretor under certain conditions of humid- 
ity and air temperature. Many modern 
aircraft have anti-icing devices on the en- 
gines including the provision of carburetor 
heating. 

Distillation characteristics are deter- 
mined with a procedure {ASTM D 86/IP 
123) in which a sample of the fuel is dis- 
tilled and the vapor temperature recorded 
for the percentages of evaporation or distil- 
lation throughout the range. Distillation 
points are selected to control volatility in 
the following ways: 

I. The percent evaporated at 75°C 
( 1 67° F) controls front-end volatility. Not 
less than 10%, but not more than 40% of 
the fuel must evaporate at that tempera- 
ture. The minimum value ensures that 
volatility is adequate for normal cold 



starting. The maximum value controls 
vapor lock, fuel system vent losses, and 
carburetor icing. 

2. The requirement that at least 50% 
of the fuel be evaporated at I05°C (221 °F) 
ensures that the fuel has even distillation 
properties and does not consist of low- 
boiling and high-boiling components only. 
This provides control over the rate of en- 
gine warm-up and stabilization of slow- 
running conditions. 

3. The requirement that the sum of 
the 10 and 50 percent evaporated temper- 
atures exceed 135°C (307°F) also controls 
the overall volatility and indirectly places 
a lower limit on the 50 percent point. The 
clause is an additional safeguard against 
excessive fuel volatility. 

4. The requirement that a minimum 
of 90% of the fuel be evaporated at I35°C 
(275°F) controls the proportion of less 
volatile fuel components and, therefore, 
the amount of unvaporized fuel passing 
through the engine manifold into the cyl- 
inders. The limit represents a compro- 
mise between ideal fuel distribution char- 
acteristics and commercial considerations 
of fuel availability which could be af- 
fected adversely by further restriction of 
this limit. 

5. The final distillation temperature 
of I70°C (338°F) maximum excludes any 
undesirable heavy material which could 
cause fuel maldistribution and also dilu- 
tion of the crankcase oil. 

Alt spark-ignition engine fuels have a 
vapor pressure which is a measure of the 
tendency of the more volatile fuel compo- 
nents to escape from the fuel tank in the 
form of vapor. When an aircraft climbs 
rapidly to a high altitude, the atmospheric 
pressure over the fuel is reduced and may 
become less than the vapor pressure of the 
fuel at its prevailing temperature. If this 
occurs, the fuel will "boil," and consider- 
able quantities of the more volatile compo- 
nents will escape as vapor through the tank 
vents. 

Vapor pressure for aviation gasolines 
is controlled and determined by the ASTM 
Test for Vapor Pressure of Petroleum Prod- 
ucts (Reid Method) (D323/IP 69). Limits are 
between 38 and 49kPa (5.5 to 7.0 psi). The 
lower limit is an additional check on ade- 
quate volatility for engine starting. The up- 
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Density and Heal of Combustion 
No great variation in either density or heat 
of combustion occurs in modern aviation 
gasolines since they depend on hydrocar- 
bon composition which is already closely 
controlled by other specification proper- 
ties. Both factors have relatively greater 
importance with jet fuels as discussed in 
detail later. 

Freezing Point 

Maximum freezing point values are set for 
all types of aviation fuel as a guide to the 
lowest temperature at which the fuel can 
be used without risk of separation of solidi- 
fied hydrocarbons. Such separation could 
lead to fuel starvation through clogging of 
fuel lines or fillers or loss in available fuel 
load due to retention of solidified fuel in 
the tanks. The low freezing point require- 
ment also virtually precludes the presence 
of benzene which, while a high octane ma- 
terial, has a very high freezing point. 

The standard freezing-point test in- 
volves cooling the fuel until a slurry of 
crystals form throughout the fuel and not- 
ing the temperature at which all crys- 
tals disappear on rewarming the fuel. 
Freezing points are determined by ASTM 
Test for Freezing Point of Aviation Fuels 
(D 2386/IP 16). 

Storage Stability 

Aviation fuel must retain its required prop 
erties for long periods of storage in all 
kinds of climates. Unstable fuels oxidize 
and form polymeric oxidation products 
which remain as a resinous solid or "gum"' 
on induction manifolds, carburetors, 
valves, etc. as the gasoline is evaporated. 
Formation of this undesirable gum must be 
limited strictly, and it is assessed by the ex- 
istent and accelerated (or potential) gum 
tests. 

The existent gum value is the amount 
of gum actually present in the fuel at the 
time of the test. It is determined by ASTM 
Test for Existent Gum in Fuels by Jet Evap- 
oration (D 38 1 /IP (31). The accelerated 
gum test. ASTM Test for Oxidation Stabil- 



per limit controls excessive vapor forma- 
tion during high-altitude flight and 
"weathering" losses in storage. 



ity of Aviation Fuels (Potential Residue 
Method) (D 873/IP 138). predicts the possi- 
bility of gum forming during protracted 
storage and decomposition and precipita- 
lion of the antiknock additive. 

To ensure that the strict limits of the 
stability specification clauses are met, avi- 
ation gasoline components are given spe- 
cial refining treatments to remove the 
trace impurities responsible for instabil- 
ity. In addition, limited quantities of ap- 
proved oxidation inhibitors are added. 
Currently, little trouble is experienced 
with gum formation or degradation of anti- 
knock additive. 

Sulfur Content 

Total sulfur content of aviation gasoline is 
limited to 0.05 percent mass maximum be- 
cause most sulfur compounds have a dele- 
terious effect on the antiknock efficiency 
of alkyl lead compounds. If sulfur content 
were not limited, specified antiknock val- 
ues would not be reached for highly leaded 
grades of aviation fuel. Sulfur content is es- 
timated by ASTM Test for Sulfur in Petro- 
leum Products (Lamp Method) (D 1266/IP 
107) or X-Ray Spectrographs Method 
(D 2622). 

Some sulfur compounds can have a 
corroding action on the various metals of 
the engine system. Effects vary according 
to the chemical type of sulfur compound 
present. Fuel corrosivity is assessed by its 
action on a copper strip used in ASTM Test 
for Detection of Copper Corrosion from Pe- 
troleum Products by the Copper Strip Tar- 
nish Test (D 130/IP 154). 

Water Reaction 

The original intent of the water reaction 
lest was to prevent the addition of high oc- 
tane and water soluble components such as 
alcohol to aviation gasoline. The test meth- 
ods involved shaking 80 mL of fuel with 20 
mL of water under standard conditions 
and observing phase volume changes and 
interface condition. Many specifications 
for aviation gasoline now have phase sepa- 
ration requirements in addition to those 
for volume change and interface condi- 
tion. Water Reaction of Aviation Fuels 
(D 1094/IP 289) rates all three of these 
criteria. 



CasoHne— Use In Aircraft 

In general and at the date of this printing. 
c ip,-ocating aviation engines and the fuel 
vstems in aircraft so powered are de- 
signed to operate on one of the grades of 
fuel specified in ASTM Specification for 
Aviation Gasolines (D 910), or equivalent. 
Most major aviation piston engine manu- 
facturers specifically exclude motor gaso- 
line from their list of approved fuels. Many 
fuel manufacturers also disapprove of the 
use of motor gasolines in any aircraft. The 
suitability of motor gasoline for use in air- 
craft is limited for both technical and 
safety reasons which are explained below. 

Motor gasoline can vary in both com- 
position and quality from supplier to sup- 
plier, from country to country, and. in tem- 
perate climates, from season to season; in 
comparison to aviation gasoline, motor 
gasoline is not a closely or uniformly speci- 
fied product. A particular variable in re- 
cent years is the increasing inclusion of 
strong detergent additives and of alcohols 
and/or other oxygenates in motor gasoline. 

Availability and cost considerations 
have encouraged many owners of light air- 
craft to seek acceptance of motor gasoline 
as an alternative to aviation gasoline. In 
recognition of this trend and in order to 
maintain regulation and control of motor 
gasoline use, various civil aviation regula- 
tory agencies around the world have ex- 
tended supplemental or special certifica- 
tion provisions to permit the use of motor 
gasoline in a limited number of specified 
aircraft types which are considered, be- 
cause of design features, to be less sensi- 
tive to fuel properties. In the United States 
of America, such supplemental type certifi- 
cates (STCs) specify motor gasoline meet- 
ing the requirements of ASTM Specilica- 
tion for Automotive Gasoline (D 439). 
However, the responsibility for any conse- 
quences arising from the adoption of alter- 
native fuels such as motor gasoline rests 
with the owner/operator of the aircraft, the 
parties who have sought and received ap- 
proval, and the regulatory agencies that 
granted said approvals. 

The compositional and property differ- 
ences between motor gasoline and aviation 
gasoline are detailed below in relation to 
their potential adverse effects on engine/ 



aircraft operation and flight safety. These 
factors should be reviewed and evaluated 
before use of motor gasoline in aircraft. 

1. Motor gasolines have a wider dis- 
tillation range than aviation fuels. This 
could promote poor distribution of the 
high antiknock components of the fuel in 
some carbureted engines. Further, the 
octane ratings of motor gasoline and avia- 
tion gasoline are not comparable due to 
the different test methods used to rate the 
two types of fuels. Preignilion and detona- 
tion conditions could develop due to the 
appreciable difference in actual antiknock 
performance of motor and aviation fuels 
of apparent similar octane ratings. 

2. Higher volatility and vapor pres- 
sures of motor gasolines could overtax 
the vapor handling capabilities of certain 
engine/aii frame combinations and could 
lead to vapor lock or carburetor icing. 
Fire hazards could also be increased. 

3. Motor gasoline has a shorter stor- 
age stability lifetime than aviation gaso- 
line and can form gum deposits which can 
induce poor mixture distribution and 
other engine mechanical side effects such 
as valve sticking. 

4. Due to higher aromatics content 
and the possible presence of oxygenates, 
motor gasoline could have solvent charac- 
teristics which are unsuitable for some 
aircraft engine/airf rame combinations. 
Seals, gaskets, flexible fuel lines, and 
some fuel tank materials could be 
affected. 

5. Motor gasoline may contain addi- 
tives which could prove incompatible 
with certain in-service engine or airframe 
components. The concentration of addi- 
tives such as detergents is being contin- 
ually revised to meet the requirements of 
advanced automotive fuel injection sys- 
tems. Alcohols or other oxygenates could 
increase the tendency for the fuel to hold 
water, either in solution or in suspension. 
Other additives, not considered here, 
could also lead to problems not specifi- 
cally addressed in this document. 

6. The testing and quality protection 
measures applied to automotive gasoline 
are much less stringent than for aviation 
fuels. There is a greater possibility of 
contamination occurring and less possi- 
bility of it being detected. Because motor 
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52 gasolines meet less stringent require- 
SIGNIFICANCE ments, compositional extremes still meet- 

OF TESTS ing D 439 might cause undefined difficul 
— — — — — ties in certain aircraft. Furthermore. 

D 439 is being continually revised. 

7. The antiknock compounds used in 
leaded motor gasolines contain an excess 
of chlorine and bromine-containing lead 
scavengers, whereas aviation gasolines 
contain a lesser concentration of bromine 
compounds only. Chlorine compounds 
give more corrosive combustion products. 
In addition, lead phasedown regulations 
in some countries may result in motor 
gasoline containing insufficient lead to 
prevent excessive valve seat wear in cer- 
tain engines. 

The above factors illustrate that use of 
motor gasoline in aircraft may involve cer- 
tain risks that the potential user must 
assess. 



AVIATION TURBINE FUELS 
(JET FUELS) 

Background 

Aircraft gas-turbine engines require a fuel 
with quite different properties from those 
for aviation gasoline. Probably the greatest 
difference is that antiknock value is of no 
importance and is replaced by the need for 
a healing fuel of good combustion charac- 
teristics and high-energy content. Illumi- 
nating kerosine was chosen as the fuel for 
the first generation of engines largely be- 
cause of its ready availability, low-fire haz- 
ard, good combustion properties, and, not 
least, the war-time need to conserve gaso- 
line supplies. As engine and fuel system de- 
signs have become more complicated, so 
have the fuel specifications become more 
varied and restrictive. 

Jet fuel quality worldwide is dictated 
on the commercial side largely by the Brit- 
ish Ministry of Defence (DERD) specifica- 
tions and those of the airlines, engine man- 
ufacturers, and industry groups such as 
ASTM and the International Air Transport 
Associations (IATA). At airports around the 
world, jet fuel for airlines is delivered fre- 
quently from jointly operated systems in 
which fuel from a number of suppliers is 
comingled. This practice has led to the 



development of a Joint Fueling Systems 
Check List, which embraces the most criti- 
cal requirements of the major speci- 
fications. 

Military jet fuel is dictated largely by 
the U.S. Department of Defense (U.S. MIL) 
specifications and corresponding DERD 
specifications. Grades of commercial and 
military fuels are virtually identical in ba- 
sic properties and differ mainly in the 
types of additives permitted. The only sig- 
nificant exception is in the case of the fuel 
types used in the Soviet Union and most 
East European countries. These grades are 
based on USSR state standards (GOST 
specifications) and differ in several major 
respects from their nearest "Western" 
equivalents. 

In the People's Republic of China, 
early grades of aviation turbine fuel were 
also based on USSR Standards, but. for re- 
cently introduced grades. Western stan- 
dards and lest methods are being adopted. 

Only two basic types of jet fuel are in 
general use worldwide: the kerosine type 
and the wide-cut gasoline type. The former 
is a modified development of the illuminat- 
ing kerosine originally used in gas-turbine 
engines. The latter is a wider boiling-range 
material which includes some gasoline 
fractions, developed in the United States of 
America primarily for military use, to im- 
prove on availability from crude oil. In ad- 
dition, a number of specialized fuel grades 
are required for limited military use either 
as referee fuels or, more particularly, in 
special high-performance military aircraft. 

Composition and Manufacture 

Aviation turbine fuels are manufactured 
predominantly from straight-run kero- 
sines, or kerosine/naphtha blends in the 
case of wide-cut fuel, from the atmospheric 
distillation of crude oil. Straight run kero- 
sine from some sweet crudes will meet all 
the requirements of the jet fuel specifica- 
tion without further refinery processing, 
but for the majority of crudes, the kerosine 
fraction will contain trace constituents 
which have to be removed before the kero- 
sine is merchantable as jet fuel. This is nor- 
mally effected by hydrotreating (hydrofin- 
ing) or by a chemical sweetening process 
(for example. Merox). For further detail on 
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